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0 8 16 24
Conception
Embryonic Fetal Infancy Childhood Adolescence Adulthood
Birth











Milestone 0 8 16 24
Conception
Embryonic Fetal Infancy Childhood Adolescence Adulthood
Birth










































































































































































































































































































































































1.6 x 1010 neurons 
1.7 x 109 neurons 
1.4 x 107 neurons 
6-7 x 109 neurons 













VI V IV III II 
120 days 
Human 














































































































































































































































































































































































. A . . . . . . . . . . . T . . A . . T . . . - - - - - - - - - - - -
T G T C A G C T G A A A T G A T G G G C G T A G A C G C A C G T C A G
. A . . . A . . . . . . . T . . A . . T . . . . . . A . . T . . . . .
. A . . . . . . . . . . . T . . A . . T . . . - - - - - - - - - - - -
. A . . . . . . . . . . . T . . A . . T . . . - - - - - - - - - - - -
C A . . . . . . . . . . . T . . A . . T . . . - - - - - - - - - - - -








G A C A C A T G T C A G . A . T . . . . . C - - - A G T . . . . . . .
- - - - - - - - - - - - C G G C G G A A A T G G T - - - T T C T A T C
. . . . . . . . . . . . . A . T . . . . . . A . . . . . . . . . . . .
G A C A C A T G T C A G . A . T . . . . . . - - - A G T . . . . . . .
G A C A C A T G T C A G . C . T . . . . . . - - - G G T . . . . . . .
G A C A C A T G T C A G . A . T . . . . . C - - - C G T . . . . . . .
















HAR	method Clade	analyzed Only	non-coding	DNA? DNA	alignment	&	conservation	tools Significance	test No.	of	HARs	identified %	of	HARs	explained	by	positive	selection 
HARsa	(Pollard	
2006) 17	vertebrates No MultiZ,	PhastCons Likelihood	ratio	test 202 76% 
HACNSs	
(Prabhakar	2006) 8	vertebrates Yes PhastCons Human	acceleration	p-value 992 Not	estimated 
ANCs	(Bird	2007) 17	vertebrates Yes MultiZ,	PhastCons [2	relative	rate	test 1,356 15-19% 
HARsb	(Bush	
2008) 6	mammals Yes MultiZ,	PhastCons Likelihood	ratio	test 63 Not	estimated 
2xHARs	
(Lindblad-Toh	
2011) 29	mammals No MultiZ,	PhastCons Likelihood	ratio	test 563 85% 
haDHSs	

















































































































































pt_HAR Target Gene 
Chimpanzee 
HAR Target Gene 
Human 
Change to strength 
of expression 
Change to location 
of expression 













































































































































































































































































































































































































































Forward strand 2.30 Mb 
CNTNAP2-201 























Forward strand 2.30 Mb 
CNTNAP2-201 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































location	 Exon	2-3	 Exons	2-9	 Exon	3-intron	3	 Exon	7	 Exon	9	 Exon	10	
Exon	11-intron	
11	 Exon	13	 Exon	22	




















described	 2	 2	 2	 1	 1	 2	 1	 2	 9	
Diagnosis	 --	 PTHS	 --	 --	 --	 --	 --	 --	 CDFE	
Sex	 F,	F	 M,	F	 M,	F	 M	 F		 M,	M	 M	 M,	M	 --	
Parents	 Healthy	carriers	 Healthy	carriers	 Healthy	carriers	 Healthy	carriers	 Healthy	carriers	 --	 --	 Healthy	carriers	 --	
ID	 Severe	 Severe	 Severe	 Moderate	 Severe	 Severe	 Severe	 Severe	 Severe	
Speech	 No	 No	 Simple	(F),	no	(M)	 No	 No	 --	 --	 No	
Yes,	with	
regression	




onset	 20-36	mo.	 22-30	mo.	 2	yrs.	 14	mo.	 2	yrs.	 --	 16	mo.	 2	yrs.	 14-20	mo.	
Developmental	









Hyperventilation	 No	 Yes	 --	 Yes	 --	 --	 --	 --	 --	
Autistic	features	 Yes	 No	 --	 Yes	 Yes	 --	 --	 Yes	 Yes	(67%)	





















































Homozygous indel or bp substitution
Compound heterozygous deletion (mutations on 
corresponding alleles are indicated by the same letter)














































★ Laffin et al.
★ Veerappa et al.
Heterozygous deletion











★ Petrin et al.
























































SNV	(risk	allele)	 Location	 Risk	Allele	 Associated	phenotypes	








rs1603450		 Intron	8	 G	 Language	impairment	(256)	
rs10500171		 Intron	8	 A	 Autism	(210)	
rs851715	 Intron	13	 A	 Language	impairment	(195)	







rs759178	 Intron	13	 G	 Language	impairment	(195,	256)	
rs1922892	 Intron	13	 T	 Language	impairment	(195)	
















* * Forward strand2.30 Mb
CNTNAP2-201













































rs851715; rs10246256; rs759178; 




































































































































































































































































HAR Intron Coordinates Length	(bp) No.	of	human	substitutions No.	polymorphic No.	shared	with	archaic	humans No.	A/T	 to	G/C 
HACNS_116	
(Prabhakar) 1 chr7:	146,214,973	–	146,215,168 196 5 1 5 2	 
HACNS_97	
(Prabhakar) 1 chr7:	146,290,445	–	146,290,553 109 5 0 4 2	 
2xHAR.395	
(Linblad-Toh) 1 chr7:	146,420,329	–	146,420,351 23 3 0 3 2	 
HACNS_884	
(Prabhakar) 1 chr7:	146,654,063	–	146,654,409 347 5 0 5 3	 
ANC1208	 
(Bird) 11 chr7:	147,516,200	-	147,516,488 289 4 0 3 1	 
HACNS_590	
(Prabhakar) 13 chr7:	147,859,118	–	147,859,418 301 4 0 4 1	 
ANC1209	 
(Bird) 13 chr7:	147,878,720	–	147,878,918 199 3 0 2 1	 
HACNS_954	























































































































★ Petrin et al.
★ Veerappa et al.





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































mRNA target 5’ 3’ 
Fluorescent barcoded 











Highly ventralised  

































































































































































































































D0 D30 D50 D80 
































































































































































































































































































































































































































































































































































































































































ANOVA F(3, 24) = 167.851, p = 3.1e-16  
p = 1.00e-3 














































































p = 0.026 
ANOVA F(3, 9) = 55.779, p = 3.88e-06  































































































































































































































































































































































































































































































































































































































































































































































































Forward strand 2.30 Mb
CNTNAP2-201































ANOVA F(1, 20) = 1.008, p = 3.27e-03 













































ANOVA F(1, 20) = 0.165, p = 6.89e-03 



















































































































H9 MF12 SFC840 MF1
CASPR2










































































































































































































3’ - - - - TTCGTCTAGTCACGGTAACGTTGAATTAATTGGTTCCTTCCATATCGTCGAGTCTAA - - -
5’ - - - - AAGCAGATCAGTGCCATTGCAACTTAATTAACCAAGGAAGGTATAGCAGCTCAGATT- - -











- - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -
- - - - - - - - - -
Exon 3

























































































A PCR amplification PAC1 digestion






































0 1 2 3 4 5 6 7 8 9 10
















































































Forward strand 2.30 Mb
CNTNAP2-201




CNTNAP2 RNA - D50 Neurons






































































































































































































Neural progenitor cell (NPC) markers 






















































































































































































































































































































































































































































































































































































































Single cell dissociation 
A 
B 
Differentiation of WT and KO neurons 













Sample-specific HTO staining C 




WT neurons WT PSCs 




WT neurons WT PSCs 
























Read 1 = cell barcode + UMI




















Read 2 = HTO barcode
































































































































































































Genes per cell No. of RNA molecules per cell  
% mitochondrial 

























































































1 − Cortical NPCs
2 − Cortical Neurons
3 − Cortical Hem
4 − Choroid Plexus
5 − CR Neurons
6 − Pre−thalamus
7 − Pre−thalamic Em.































































































































































































































































































































































































































































E11.5 mouse sagittal slice 
FOXG1 
Deep layer cortical neurons 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Cortical neurons (mature sub-cluster only) 















Gene Cluster	DE LogFC	(WT/KO) p-value %	WT	cells %	KO	cells 
ATP1B1 Mature	cortical	neurons -0.211 0.0009 52 66 
CALB1 Pre-thalamic	NPCs -0.61 0.005 6 28 
CALB2 Mature	cortical	neurons -0.75 1.12e-46 67 93 
NTS Mature	cortical	neurons -0.59 1.32e-17 29 57 
SYNPR Mature	cortical	neurons -0.28 7.88e-13 17 39 
TMEM97 Mature	cortical	neurons +0.28 9.86e-8 57 39 





























































































































Cortical neurons  











































































































































Cortical neurons  





















































































































































Gene Cluster	DE LogFC	(WT/KO) p-value %	WT	cells %	KO	cells 
CXCR4 Cortical	progenitors -0.22 2.96e-16 37 53 
DOK5 Immature	cortical	neurons +0.26 0.002 58 40 
NEFM Pre-thalamus +0.23 3.61e-9 26 14 
NRN1 Mature	cortical	neurons -0.28 1.73e-6 73 88 































































Choroid Plexus cluster 


























































































































































































































































































































































Gene Cluster	DE LogFC	(WT/KO) p-value %	WT	cells %	KO	cells 
CELF4 Mature	cortical	neurons -0.25 1.39e-10 84 93 
LHX2 Mature	cortical	neurons -0.28 0.001 55 65 
NEUROD2 Mature	cortical	neurons +0.37 3.95e-18 97 86 
NFIA Mature	cortical	neurons -0.40 1.84e-24 87 94 
NFIB Mature	cortical	neurons -0.23 2.91e-5 95 97 
NOVA1 Pre-thalamic	eminence	 























































































































































































































































Gene Cluster	DE LogFC	(WT/KO) p-value %	WT	cells %	KO	cells 
ACAT2 Mature	cortical	neurons +0.46 5.39e-24 85 61 
DHCR7 Mature	cortical	neurons +0.23 1.18e-7 55 33 
FDFT1 Mature	cortical	neurons +0.43 8.43e-30 98 88 
FDPS Mature	cortical	neurons +0.42 5.68e-19 87 72 
HMGCR Mature	cortical	neurons +0.23 1.58e-7 60 39 
HMGCS1 Mature	cortical	neurons +0.63 4.68e-40 90 66 






















































































































































































































































































































Imaging every 3-6 days
C




























































































































42 48 51 55 61






















42 48 51 55 61





















42 48 51 55 61

















n = 44 n = 21 n = 27 n = 34 n = 26 























42 48 51 55 61




















42 48 51 55 61





















42 48 51 55 61

















n = 44 n = 21 n = 27 n = 34 n = 26 





















42 48 51 55 61
















n = 44 n = 21 n = 27 n = 34 n = 26 





42 48 51 55 61





















42 48 51 55 61
















































































































































































































42 48 51 55 60 66





















42 48 51 55 61





















42 48 51 55 61

















n = 95 n = 110 n = 91 n = 65 n = 99 
n = 77 n = 126 n = 96 n = 75 n = 94 
n = 36 






















42 48 51 55 60 66






















42 48 51 55 61





















42 48 51 55 61

















n = 95 n = 110 n = 91 n = 65 n = 99 
n = 77 n = 126 n = 96 n = 75 n = 94 
n = 36 



















42 48 51 55 60 66






















42 48 51 55 61





















42 48 51 55 61

















n = 95 n = 110 n = 91 n = 65 n = 99 
n = 77 n = 126 n = 96 n = 75 n = 94 
n = 36 

































































































































F(1, 16) = 1.31e-05, p = 0.997 
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Decrease	in	genetic	diversity <	250,000	years	ago Tajima’s	D	test,	Hudson-Kreitman-Aguadé	(HKA)	test 
Excess	of	derived	mutations <	80,000	years	ago Fay	and	Wu’s	H	test 
Inter-population	differences <	75,000	years	ago FST	statistic 














































Abbreviation Population No.	of	genomes 
AFR West	and	central	Africa 26 
CSI Central	Siberia 31 
ENE East	and	north	Europe 53 
NSI Northeast	Siberia 25 
SEA Island	southeast	Asia 45 
SEM East	and	southeast	mainland	Asia 29 
SOA South	Asia 28 
SSI South	Siberia	and	Mongolia 34 
SWE South	and	west	Europe 32 
VOL Volga	and	Ural 23 
WAA West	Asia	and	Armenia 26 





























































Position   1 2 3 4 5 6 7 8 9 0 
Individual A  0 0 0 0 0 0 0 0 0 0  
Individual B  0 0 1 0 0 0 0 0 0 0  
Individual C  0 0 0 0 0 0 0 0 0 0  
Individual D  0 0 0 0 0 0 1 0 0 0  
Individual E  0 0 0 0 0 0 1 0 0 0 
Pairwise differences 
A vs. B: 1 difference 
A vs. D: 1 difference 
A vs. E: 1 difference 
B vs. C: 1 difference 
B vs. D: 1 difference 
B vs. E: 1 difference 
C vs. D: 1 difference 
C vs. E: 1 difference 
Calculation of y: 
j = 	
∑ {i|i}|
u(u	 − 1)/2 
j = 	
1	+	1	+	1	+	1	+	1	+	1	+	1	+	1
5(5	 − 1)/2  
j=	0.8 
























j = 	a.	If	positive	selection	has	occurred	then	j > 	a,	and	if	balancing	selection	has	






































































HAR AFR CSI ENE NSI SEA SEM SOA SSI SWE VOL WAA WSI 
HACNS_116 -0.463 -1.705 -0.480 -1.103 -1.656 -1.138 -1.012 -0.488 -0.044 -1.116 0.122 -1.622 
HACNS_97 -0.315 nan -1.446 nan -1.040 -1.976 -1.369 -1.959 -1.320 -1.448 -1.609 nan 
2xHAR.395 0.187 0.912 1.028 -1.782 0.150 0.552 0.388 0.538 1.165 1.155 -0.093 0.244 
HACNS_884 -1.266 0.749 -1.003 -0.450 -1.042 -0.088 -0.895 1.246 -0.364 -0.015 -0.622 -0.075 
ANC1208 0.135 2.247 2.250 2.794 2.706 1.894 -0.150 1.701 0.784 1.393 2.014 2.784 
HACNS_590 0.210 -0.029 -0.425 0.307 0.258 0.817 -1.267 -0.400 -1.124 -0.211 0.429 -0.744 
ANC1209 0.829 3.546 3.314 0.978 2.193 2.384 3.120 3.466 3.301 2.997 3.632 2.560 
HACNS_954 0.618 -0.426 0.847 2.507 -1.080 0.355 0.716 0.610 0.348 1.039 0.302 0.692 
CNTNAP2	
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CNTNAP2 top 1% most positive bins 
CNTNAP2-201 




















































































































Window HARs AFR CSI ENE NSI SEA SEM SOA SSI SWE VOL WAA WSI 
7_145.8 2 0.068 0.365 0.719 0.556 0.676 0.841 0.322 0.849 0.088 0.074 0.464 0.634 
7_146 1 0.549 0.848 0.714 0.360 0.893 0.908 0.717 0.915 0.755 0.549 0.225 0.102 
7_146.2 1 0.171 0.160 0.903 0.800 0.893 0.825 0.215 0.898 0.382 0.911 0.442 0.855 
7_146.4 - 0.322 0.724 0.304 0.457 0.839 0.830 0.089 0.582 0.400 0.404 0.058 0.440 
7_146.6 - 0.315 0.648 0.784 0.703 0.547 0.613 0.607 0.202 0.889 0.422 0.566 0.657 
7_146.8 - 0.873 0.848 0.393 0.192 0.651 0.833 0.476 0.198 0.574 0.418 0.475 0.814 
7_147 - 0.893 0.752 0.823 0.176 0.893 0.494 0.758 0.914 0.541 0.671 0.932 0.579 
7_147.2 1 0.590 0.155 0.918 0.184 0.414 0.474 0.556 0.388 0.603 0.490 0.932 0.133 
7_147.4 2 0.607 0.747 0.272 0.809 0.278 0.161 0.337 0.115 0.565 0.460 0.858 0.344 
7_147.6 - 0.520 0.843 0.669 0.508 0.821 0.757 0.366 0.809 0.244 0.561 0.633 0.489 
7_147.8 1 0.540 0.705 0.659 0.737 0.573 0.849 0.540 0.915 0.246 0.734 0.639 0.870 
















































































































































146289500 146290000 146290500 146291000 146291500






















146214000 146214500 146215000 146215500 146216000




















146419500 146420000 146420500 146421000



































147515500 147516000 147516500 147517000 147517500




















146653000 146653500 146654000 146654500 146655000 146655500
























147858500 147859000 147859500 147860000 147860500




















































147878000 147878500 147879000 147879500 147880000






















42151000 42152000 42153000 42154000 42155000
















































HACNS_116 11.5 21.7 0.006 3.4% 196 
HACNS_97 12.2 22.1 0.03 12.2% 109 
2xHAR.395 5.7 13.7 1.1 0% 23 
HACNS_884 10.5 18.4 0.02 0% 347 
ANC1208 14.1 21.2 0.02 9.2% 289 
HACNS_590 15.5 21.6 0.001 12.7% 301 
ANC1209 7.7 17.6 0.02 0% 199 
HACNS_954 12.5 21.4 0.006 4.6% 510 
GLI3	enhancer 14.5 24.3 0.001 42.3% 1911 















































Chromatin	State Abbreviation Annotation	Colour 
Active	transcriptional	start	site TSSa  
Flanking	Active	TSS TssAFlnk  
Transcr.	at	gene	5'	and	3' TxFlnk  
Strong	transcription Tx  
Weak	transcription TxWk  
Genic	enhancer EnhG  
Enhancer Enh  
ZNF	genes	&	repeats ZNF/Rpt  
Heterochromatin Het  
Bivalent/Poised	TSS TSSBiv  
Flanking	Bivalent	TSS/Enh BivFlnk  
Bivalent	Enhancer EnhBiv  
Repressed	PolyComb ReprPC  
Weak	Repressed	PolyComb ReprPCWk  
Quiescent/low Quies  
Mark Meaning Effect 
H3K4me3 Tri-methylation	of	lysine-4	on	histone	H3 Promoters 
H3K4me1 Methylation	of	lysine-4	on	histone	H3 Enhancers 
H3K36me3 Tri-methylation	of	lysine-36	on	histone	H3 Transcribed	DNA 
H3K27me3 Tri-methylation	of	lysine-27	on	histone	H3 Repressive 




































































































E007 H1 Derived Neuronal Progenitor Cultured Cells 
E009 H9 Derived Neuronal Progenitor Cultured Cells 
E054 Ganglion Eminence derived primary cultured neurospheres 
E053 Cortex derived primary cultured neurospheres 
E071 Brain Hippocampus Middle 
E068 Brain Anterior Caudate 
E069 Brain Cingulate Gyrus 
E067 Brain Angular Gyrus 
E073 Brain Dorsolateral Prefrontal Cortex 
E082 Fetal Brain Female 
E081 Fetal Brain Male 
E065 Aorta 





















	 	 HACNS_97 (chr7:146290445-146290553) 
 
146290450 146290460 146290470 146290480 146290490 146290500 146290510 146290520 146290530 146290540 146290550 146290560
























E007 H1 Derived Neuronal Progenitor Cultured Cells 
E010 H9 Derived Neuron Cultured Cells 
E053 Cortex derived primary cultured neurospheres 
E071 Brain Hippocampus Middle 
E068 Brain Anterior Caudate 
E072 Brain Inferior Temporal Lobe 
E067 Brain Angular Gyrus 
E073 Brain Dorsolateral Prefrontal Cortex 
E070 Brain Germinal Matrix 
E081 Fetal Brain Male 
E065 Aorta 


























146420290 146420300 146420310 146420320 146420330 146420340 146420350 146420360 146420370 146420380 146420390 146420400
























E009 H9 Derived Neuronal Progenitor Cultured Cells 
E010 H9 Derived Neuron Cultured Cells 
E053 Cortex derived primary cultured neurospheres 
E071 Brain Hippocampus Middle 
E074 Brain Substantia Nigra 
E069 Brain Cingulate Gyrus 
E067 Brain Angular Gyrus 
E073 Brain Dorsolateral Prefrontal Cortex 
E070 Brain Germinal Matrix 
E081 Fetal Brain Male 
E083 Fetal Heart 
E092 Fetal Stomach 




































































	 	 ANC1208 (chr7:147516200-147516488) 
 
























E007 H1 Derived Neuronal Progenitor Cultured Cells 
E009 H9 Derived Neuronal Progenitor Cultured Cells 
E010 H9 Derived Neuron Cultured Cells 
E053 Cortex derived primary cultured neurospheres 
E071 Brain Hippocampus Middle 
E068 Brain Anterior Caudate 
E069 Brain Cingulate Gyrus 
E072 Brain Inferior Temporal Lobe 
E073 Brain Dorsolateral Prefrontal Cortex 
E082 Fetal Brain Female 
E081 Fetal Brain Male 
E083 Fetal Heart 
E065 Aorta 
E092 Fetal Stomach 
E079 Esophagus 





























































E009 H9 Derived Neuronal Progenitor Cultured Cells 
E010 H9 Derived Neuron Cultured Cells 
E053 Cortex derived primary cultured neurospheres 
E071 Brain Hippocampus Middle 
E074 Brain Substantia Nigra 
E069 Brain Cingulate Gyrus 
E072 Brain Inferior Temporal Lobe 
E073 Brain Dorsolateral Prefrontal Cortex 
E070 Brain Germinal Matrix 
E081 Fetal Brain Male 
E083 Fetal Heart 
E092 Fetal Stomach 
E079 Esophagus 

















































E007 H1 Derived Neuronal Progenitor Cultured Cells 
E010 H9 Derived Neuron Cultured Cells 
E054 Ganglion Eminence derived primary cultured neurospheres 
E074 Brain Substantia Nigra 
E068 Brain Anterior Caudate 
E072 Brain Inferior Temporal Lobe 
E067 Brain Angular Gyrus 
E070 Brain Germinal Matrix 
E082 Fetal Brain Female 
E065 Aorta 
E092 Fetal Stomach 
E079 Esophagus 
















































































GLI3 enhancer (chr7:42152129-42154039) 



























E007 H1 Derived Neuronal Progenitor Cultured Cells 
E009 H9 Derived Neuronal Progenitor Cultured Cells 
E054 Ganglion Eminence derived primary cultured neurospheres 
E071 Brain Hippocampus Middle 
E068 Brain Anterior Caudate 
E069 Brain Cingulate Gyrus 
E067 Brain Angular Gyrus 
E073 Brain Dorsolateral Prefrontal Cortex 
E082 Fetal Brain Female 
E081 Fetal Brain Male 
E065 Aorta 
E079 Esophagus 









































































































































































































































 ANOVA F(6, 8.87) = 27.4, p = 0.00003  
 
















































































































































































































































































































































































































































































































































































































HACNS_954 A B 
C HACNS_954 Sanger sequencing trace – 5’ end 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































homo_sapiens/1-112        GAAGCTTATCCGCCAATTCACAATTCTGAAGCACAGCAAAGCTGTTTCTGTATTG-GTGT 
pan_troglodytes2/1-112    AAAGCTTATCTGCCAATTCACAATTCTCAAGCACAGCAAAGCTGTTTCTATATTG-GTGT 
gorilla_gorilla/1-112     AAAGCTTATCCGCCAATTCACAATTCTCAAGCACAGCAAAGCTGTTTCTATATTG-GTGT 
macaca_fascicularis/1-112 AAAGCTTATCTGCCAATTCACAATTCTCTAGCACAGCAAAGCTGTTTCTATATTG-GTGT 
                           ********* ****************  ******************** ***** **** 
homo_sapiens/1-112        TAATTATTTATTAA--TGCAGTGAAAACACTTTAAATTCCTATTAAATTGTC 
pan_troglodytes2/1-112    TAATTATTTATTAA--TGCAGTGAAAACACTTTAAATTCCAATTAAATTGTC 
gorilla_gorilla/1-112     TAATTATTTATTAA--TGCAGTGAAAACACTTTAAATTCCAATTAAATTGTC 
macaca_fascicularis/1-112 TAATTATTTATTAA--TGCAGTGAAAACACTTTAAATACCAATTAAATTGTC 












homo_sapiens/1-196        GGAACATTTGGCTTAAAGTTTCAGAAAATCTGCTCCGTTTGATAATGTCAACTCATCACA 
pan_troglodytes2/1-196    GGAACATTTGGCTTAAAGTTTCAGAAAATCTGCTCAGTTTGATAATGTCAACTCATCACA 
macaca_fascicularis/1-196 GGAACATTTGGCTTAAAGTTTCAGAAAATCTGCTCAGTTTGATAATGTCAACTCATCACA 
                          *********************************** ***************** ****** 
homo_sapiens/1-196        TTTCAGTTAAGCAGACATCAAATCAAATGACTCATGTCACAGATACATAAATATTACGTA 
pan_troglodytes2/1-196    TTTCAGTTAAGCAGACATCAAATCAAATGATGCATGTCACAGATACATAAATATTACGTA 
macaca_fascicularis/1-196 TTTCAGTTAAGCAGGCATCAAATCAAATGATGCATGTCACAGATACATAAATATTATGTA 
                          ************** ***************  ************************ *** 
homo_sapiens/1-196        CATGGAAAGGAAATTTTTAGCTATAAATGCATAAAATCTTCTGGTTTGTAAACCTGAACT 
pan_troglodytes2/1-196    CATGGAAAGCAAATTTTTAGCTATAAATGCATAGAATCTTCTGGTTTGTAAACCTGAACT 
macaca_fascicularis/1-196 CATGGAAAGCAAATTTTTAGCTATAAATGCATAGAATCTTCTGGTTTGTAAACCTGAACT 
                          ********* *********************** ************************** 
homo_sapiens/1-196        ACATTTTAAAATTTTG 
pan_troglodytes2/1-196    ACATTTTAAAATTTTG 
macaca_fascicularis/1-196 ACATTTTAAAATTTTG 












homo_sapiens/1-308        AAGATGATTTTTT-CAAGCATATGTTACCAAGAAGTAGG----GAAGTTTCAGCATTAAC 
pan_troglodytes/1-308     AAGATGATTTTTT-CAACCATATGTTACCAAGAAGTAGG----GAAGTTTCAGCATTCAC 
gorilla_gorilla/1-308     AAGATGATTTTTT-CAACCACATGTTACCAAGAAGTAGG----GAAGTTTCAGCATTAAC 
macaca_fascicularis/1-308 AAGATGATTTTTT-CAACCATATGTTACCAAGAAGTAGG----GAAGTTTCAGCATTAAC 
                          ************* *** ** ******************    ************** ** 
homo_sapiens/1-308        A--ATACATAGCTTCGTAACAATTAGCCATCTGTTTATAATGCTGTTAGGGATCGACAGC 
pan_troglodytes/1-308     A--ATACATAGCTTCGTAACAATTAGCCATCTGTTTATAATGCTGTTAGGGATCGACAGC 
gorilla_gorilla/1-308     A--ATACATAGCTTCGTAACAATTAGCCATCTGTTTATAATGCTGTTAGGGATCGACAGC 
macaca_fascicularis/1-308 A--ATACAGAGCTTCGTAACAATTAGCCATCTGTTTATAATGATGTTAGGGATTGACAGC 
                          *  ***** ********************************* ********** ****** 
homo_sapiens/1-308        ATCTCAATGGAAGCAGGGAAAACAACAGAAATATCATATCTGCCAAGTTCTAGTCATCTG 
pan_troglodytes/1-308     ATCTCAATGGAAGCAGGGAAAACAACAGAAATATCATATCTGCCAAGTTCTAGTCATTTG 
gorilla_gorilla/1-308     ATCTCAATGGAAGCAGGGAAAACAACAGAAATATCATATCTGCCAAGTTCTAGTCATTTG 
macaca_fascicularis/1-308 ATCTCAATGGAAGCAGGGAAAACAACAGAAATATTATATCTGCCAAGTTCTAGTCATTCG 
                          ********************************** **********************  * 
 
homo_sapiens/1-308        TTATGTTACATAGTAATTTGTCATCTCATGAGATCACCAAGGAGAGAAAAAAGCCATGCC 
pan_troglodytes/1-308     TTATCTTACATAGTAATTTGTTGTCTCATGAGATCACCAAGGAGAGGAAAAAGCCATGCC 
gorilla_gorilla/1-308     TTATCTTACATAGTAATTCGTCGTCTCATGAGATCACCAAGCAGAGAAAAAAGCCATGCC 
macaca_fascicularis/1-308 TTATCTTACATAGTAATTTGCTGTCTCATGAGATCACTAAGGAGAGAAAAACACCATGCC 
                          **** ************* *   ************** *** **** ****  ******* 
homo_sapiens/1-308        GTGCTACAAAATAAACTCTGTAAAGCAGGTAGTTTAATAGCAAATTAATGATGTGCTGAC 
pan_troglodytes/1-308     GTGCTACAAAATAAACTCTGTAAAGCAGGTAGTTTAATAGCAAATTAATGATGTGCTGAC 
 
 432	
gorilla_gorilla/1-308     GTGCTACAAAATAAACTCTGTAAAGCAGGTAGTTTAATAGCAAATTAATGATGTGCTGAC 
macaca_fascicularis/1-308 GTGCTACAAAATAAACTTTGTAAAGCAGGTAGTTTAATAGCAAATTAATGATGTGCTGAC 
                          ***************** ****************************************** 
homo_sapiens/1-308        AAGATCAA 
pan_troglodytes/1-308     AAGATCAA 
gorilla_gorilla/1-308     AAGATCAA 
macaca_fascicularis/1-308 AAGATCAA 











homo_sapiens/1-353        TGTAAAGCTGAGGCCCAGGAGAAGCTCTTTTTC-----TTACCCATTTGGTCTTTAATGT 
pan_troglodytes/1-353     TGTAAAGCTGAGGCCCAGGAGAAACTCTTTTTC-----TTACCCATTTGGTCTTTAATGT 
macaca_fascicularis/1-353 TATAAAGCTGAGGCCCAGGGGGAGGTCTTTTTC-----CCACCCATTTGGTTTTTAATGT 
                          * ***************** * *  ********       *********** ******** 
homo_sapiens/1-353        TGCTTGCGAATGCATGGGGGTAGAACTCTAATAACAATGATGGACACGATGTCCTTGCAC 
pan_troglodytes/1-353     TGCTTGCGAATGCATGGGGGTAGAACTCTAATAACAATAATGGACACAATGTCCTTGCAC 
macaca_fascicularis/1-353 TGCTTGTGAATGCATGGGGGTAGAACTCTAATAACAATAATGGACACGATGTCCTTGCAC 
                          ****** ******************************* ******** ************ 
homo_sapiens/1-353        ATAAACATTTGGCTCCTCACAGCATGAGATGTCTGGTCAGCCACAGAGGATAAAATAATG 
pan_troglodytes/1-353     ATAAACATTTGGCTCCTCACAGCATGAGATGTCTTGTCAGCCACAGAGGATAAAATAATG 
macaca_fascicularis/1-353 ATAAACATTTGGCTCCTCACAGCGTGAGATGTCTTGTCAGCCACAGAGGATAAAATAATG 
                          *********************** ********** ************************* 
 
homo_sapiens/1-353        GCGTAAAGATTTACTGTCAGGGAGCTGGGCCAGTCTCAGCAGGACAGCGGCTCCAAGCAG 
pan_troglodytes/1-353     GCGTAAAGATTTACTGTCAGGGAGCTGGGCCAGTCTCAGCAGGACGGCGGCTCCAAGCAG 
macaca_fascicularis/1-353 GCGTAAAGATTTACTGTCAGGGAGCTGGGCCAGTCTCAGCAGGATGGCAGCTCCAAGCAG 
                          ********************************************  ** *********** 
homo_sapiens/1-353        ATAGATGGC-CTGGTATGCGTAGGTCACCTGTGTTTACACTGATGAATGTGTGTGGTTTC 
pan_troglodytes/1-353     ATAGATGGC-CTGGTATACGTAGGTCACCTGTGTTTACACTGACGAATGTGTGTGGTTTC 
macaca_fascicularis/1-353 ATAGATGGC-CTGGCATGCGTAGGTCACCTGTGTTTACACTGAGGAATGTGTGTGGTTTC 
                          ********* **** ** ************************* **************** 
homo_sapiens/1-353        CCTAGTCTGCATCATTATATTGAGTTGTGTGGTGTTGGTAGCACTTGTTACTC 
pan_troglodytes/1-353     CCTAGTCTGCATCATTATATTGAGTTGTGTGGTGTTTGTAGCACTTGTAACTC 
macaca_fascicularis/1-353 CCTAGTCTGCATCATTATATTGAGTTGTGTGGTGTTTGTAGCACTTGTAACTC 











homo_sapiens/1-511        ATAAGAAGCTTTACATAAGTAGCCTGTTCAGACTCTGATGAATACATGG-AGGGTTGTTT 
pan_troglodytes/1-511     ATAAGAAGCTTTACATAAGTAGCCTATTCAGACTCTGATGAATACATGG-AGGATTGTTT 
gorilla_gorilla/1-511     ATAAGAAGCTTTACATAAGTAGCCTGTTCAGACTCTGATGAATACATGGGAGGGTTGTTT 
macaca_fascicularis/1-511 ATAAGAAGCTTTACATAAGTAGCCTATTCAGACTCTGATGAATACATGG-AGGGTTGTTT 
                          ************************* *********************** *** ****** 
homo_sapiens/1-511        ACACTGGCATTATTCACACAAGATGCCACACACAGAAGGAGGAATTGTTCCATAACATTC 
pan_troglodytes/1-511     ACACTGGCATTATTCACACAAGATGCCACACACAGAAGGAGGAATTGTTCCATAACATTC 
gorilla_gorilla/1-511     ACACTGGCATTATTCACACAAGATGCCACACACAGAAGGAGGAATTGTTCCATAACATTC 
macaca_fascicularis/1-511 ACACTGGCATTATTCACGCAAGATGCCACACACAGAAGGAGGAATTGTTCCATAACATTC 
                          ***************** ****************************************** 
homo_sapiens/1-511        TCTGTACCTCCAGGCTACTGTTTGGCAGCGCTATAATATGAGCATACAAATTAGGCCAGA 
pan_troglodytes/1-511     TCTGTACATCCAGGCTACTGTCTGGCAGCGCTATAATATGAGCATACAAATTAGGCCAGA 
gorilla_gorilla/1-511     TCTGTACATCCAGGCTACTGTCTGGCAGCGCTATAATATGAGCATACAAATTAGGCCAGA 
macaca_fascicularis/1-511 TCTGTACATCCAGGCTACTGTCTGGCAGCGCTATAATATGAGCATACAAATTAGGCCAGA 
                          ******* ************* ************************************** 
 
homo_sapiens/1-511        CAGGGTATGAAAAATGAGCATGAGACAACAACAAAGGTGGAAAGGAACACCATTGCAGAA 
pan_troglodytes/1-511     CAGGGTATGAAAAATGAGCATGAGACAACAACAAAGGTGGAAAGGAACGCCATTGCAGAA 
gorilla_gorilla/1-511     CAGGGTATGAAAAATGAGCATGAGACAACAACAAAGGTGGAAAGGAACACCATTGCAGAA 
macaca_fascicularis/1-511 CAGGGTATGAAAAATGAGCATGAGACAACAACAAAGGTGGAAAGGAACACTATAGCGGAA 
                          ************************************************ * ** ** *** 
homo_sapiens/1-511        TAATACCAAAGCACATTAACAGTGCTATTACAGTGCATTTTTCTGTTCAGAACAACATGG 
 
	 435	
pan_troglodytes/1-511     TAATACCATAGCACATTAACAGTGCTATTACAGTGCGTTTTTCTGTTCAGAACAACATGG 
gorilla_gorilla/1-511     TAATACCATAGCACATTAACAGTGCTATTACAGTGCATTTTTCTGTTCAGAACAACATGG 
macaca_fascicularis/1-511 TAATTCCATACCACACTAACAGCGCTATTACAGTGCATTTTTCTGTTCAGAACAACATGG 
                          **** *** * **** ****** ************* *********************** 
homo_sapiens/1-511        TTCCATGATTTTCCTGCGGCACACAATTGAATGGGCCTGCAGAACACATTAATTTTGCAC 
pan_troglodytes/1-511     TTCCATGATTTTCCTGTGGCACACAATGGAATGGGCCTGCAGAACACATTAATTTTGCAC 
gorilla_gorilla/1-511     TTCCATGATTTTCCTGTGGCACACAATGGAATGGGCCTGCAGAACACATTAACTTTGCGC 
macaca_fascicularis/1-511 TTCCATGATTTTCCTGTGGCACACAATGGAACGGGCTTGCAAAACACATTAATTTTGCAC 
                          **************** ********** *** **** **** ********** ***** * 
homo_sapiens/1-511        TTGTAGAAATGACAGTCTTGCAATTACCATTCATTGTGCTTGATGCTAATTTAATGCAGT 
pan_troglodytes/1-511     TTGTAGAAATGACAGTCTTGCAATTACCATTCATTGTGCTTGATGCGAATTTAATGCAGT 
gorilla_gorilla/1-511     TTGTAGAAATGACAGTCTTGCAATTACCATTCATTGTGCTTGATGCTAATTTAATGCAGT 
macaca_fascicularis/1-511 TTGTAGAAATGACAGTCTTGCAATTACCATTCATTGTGCTTGATGCTAATTTAATGCAGT 
                          ********************************************** ************* 
homo_sapiens/1-511        CATTTCCTTGCCAAAGTAATGTCTGAATGCAATCAAGTAAGCACTAATGCCTGCGAGATT 
pan_troglodytes/1-511     CGTTTCCTTGCCAAAGTAATGTCTGAATGCAATCAAGTAAGCACTAATGCCTGCAAGATT 
gorilla_gorilla/1-511     CATTTCCTTGCCAAAGTAATGTCTGAATGCAATCAAGTAAGCACTAATGCCTGTGAGATT 
macaca_fascicularis/1-511 CATTTCCTTGCCAAAGTAATGTCTGAATGCAATCAAGTAAGCACTAATGCCTGAGAGATT 
                          * ***************************************************  ***** 
homo_sapiens/1-511        CCACTACATAAGTACCAGTTTAAAGAAAATC 
pan_troglodytes/1-511     CCACTACATAAGTACCAATTTAAAGAAAATC 
gorilla_gorilla/1-511     CCACTACATAAGTACCAATTTAAAGAAAATC 
macaca_fascicularis/1-511 CCAGTATGTAAGTACCAATTTAAAGAAAATC 












homo_sapiens/1-24        AAGGGTTTCTGTTAATGAACAAAG 
pan_troglodytes/1-24     AAGTGCTTCTTTTAATGAACAAAG 
pan_troglodytes2/1-24    AAGTGCTTCTTTTAATGAACAAAG 
gorilla_gorilla/1-24     AAGTGCTTCTTTTAATGAACAAAG 
macaca_fascicularis/1-24 AAGTGCTTCTTTTGATGAACAAAG 












homo_sapiens/1-200        AATAAGGCAACATACATCAAATCCTTTTGAGAATATTCAACA-TGAGATAGTTTTCTTTT 
pan_troglodytes/1-200     AATAAGGCAACATACATCAAATCCTTTTGAGAATATACAACA-TGAGATAGTTTTCTTTT 
gorilla_gorilla/1-200     AATAAGGCAACATACATCAAATCCTTTTGAGAATATACAACA-TGAGATAGTTTTCTTTT 
macaca_fascicularis/1-200 AATAAGGCAACATACATCAAATCCTTTTGAGAATATACAACA-AGAGATAGTTTTCTTTT 
                          ************************************ *****  **************** 
homo_sapiens/1-200        AAGTCTGACAGTGGCAGGCCATAATACTACTGAATAAATTCTTACCAAACTGAAGCTTCT 
pan_troglodytes/1-200     AAGTCTGACAGTGGCAGGCCATAATACTACTGAATAAATTCTTACCAAACTGAAGCTTCT 
gorilla_gorilla/1-200     AAGTCTGACAGTGGCAGGCCATAATACTACTGAATAAATTCTTACCAAACTGAAGCTTCT 
macaca_fascicularis/1-200 AAGACTGATGGTGGCAGGCTGTAATACTACTGAATAAATTCTTACTGAACTGAAGCTTCT 
                          *** ****  *********  ************************  ************* 
homo_sapiens/1-200        GGGCTCAGTTTCAATGTTTTATTTAGTATTGTTCTCACCAGCTTTCTTCTGACAGGGCTC 
pan_troglodytes/1-200     GGGCTCAGTTTCAATGTTTTATTTAGTATTATTCTCGCCAGCTTTCTTCTGACAGGGCTC 
gorilla_gorilla/1-200     GGGCTCAGTTTCAATGTTTTATTTAGTATTATTCTCGCCAGCTTTCTTCTGACAGGGCTC 
macaca_fascicularis/1-200 GGGCTCAGTTTCAATGTTTTCTTTAGTATTATTGTCGCCAGCTTTCTTCTGACAGGGCTC 
                          ******************** ********* ** ** *********************** 
homo_sapiens/1-200        AATGAAGATGTTAGTTAATA 
pan_troglodytes/1-200     AATCAAGATGTTAGTTAATA 
gorilla_gorilla/1-200     AATCAAGATGTTAGTTAATA 
macaca_fascicularis/1-200 AATCAAGATGTTAGTTAATA 












homo_sapiens/1-310        TTA---AAAGTTGTCTAT--TGCTAATTATATATTT-GTACTT----TT-TTTTA-CAGC 
pan_troglodytes/1-310     TTA---AAAATTGTCTAT--TGCTAATTATATATTT-GTACTT----TT-TTTTA-CAGC 
gorilla_gorilla/1-310     TTA---AAAATTGTCTAT--TGCTAATTATATATTT-GTACTT----TT-TTTTA-TAGC 
macaca_fascicularis/1-310 ---ATAAAAATTA----T--TGCTAATTATATATTT-GTACTTGCTTTT-TTTTA-TAGC 
                                *** **     *  **************** ******    ** *****  *** 
homo_sapiens/1-310        TACTCATGTGTAGAACAAAAAAATA--GACAAAATTACTCA--GGCTCAATGATTCACTA 
pan_troglodytes/1-310     TACTCATGTGTAGAACAAAAAAATA--GACAAAATTACTCA--GGCTCAATGATTCACTA 
gorilla_gorilla/1-310     TACTCATGTGTAGAACAAAAAAATA--GACAAAATTACTCA--GGCTCAATGATTCACTA 
macaca_fascicularis/1-310 TACTCATGTGTAGAACAAAAAAATA--GACAAAATTAATCATAGGCTCAATGATTCACTA 
                          *************************  ********** ***  ***************** 
homo_sapiens/1-310        TGTACAGTTTACAAATTAATT----AGCTT-CTCTTAATTTTTTCAATTAAAAAAGTGTT 
pan_troglodytes/1-310     TGTACAGTTTACAAATTAATT----AGCTT-CTCTTAATCTTTTCAATTAAAAAAGTGTT 
gorilla_gorilla/1-310     TGTACAGTTTACAAATTAATT----AGCTT-CTCTTAATCTTTTCAATTAAAAAAGTGTT 
macaca_fascicularis/1-310 TGTACAGTTTACAAATT----AATTAGCTT-CTCTTAATCTTTTCAATTAAAAAAGTGTT 
                          *****************        ***** ******** ******************** 
homo_sapiens/1-310        AAAGCATTAGTTTATTGCTTATTTCCGTGTTAAAATGCTGGTTAATTGCAAAACATTATT 
pan_troglodytes/1-310     AAAGCATTAGTTTATTGCTTACTTCCGTGTTAAAATGCTGGTTAATTGCAAAACATTATT 
gorilla_gorilla/1-310     AAAGCATTAGTTTATTGCTTACTTCCGTGTTAAAATGCTGGTTAATTGCAAAACATTATT 
macaca_fascicularis/1-310 AAAGCATTAGTTTATTGCTTACTTCCGTGTTAAAATGCTGGTTAATTGCAAAACATTATT 
                          ********************* ************************************** 
homo_sapiens/1-310        AGGGGCCAATATTAAAATTCCACTTACAAGTGTCAGAGAAGCAAAACACATTTAAAGTTC 
pan_troglodytes/1-310     AGGGGCCAATATTAAAATTCCACTTACAAGTGTCAGAGAAGCAAAACACATTTAAAGTTG 




                          ***********************************************************  
homo_sapiens/1-310        ATTTGCAAAT 
pan_troglodytes/1-310     ATTTGCAAAT 
gorilla_gorilla/1-310     ATTTGCACAT 
macaca_fascicularis/1-310 ATTTGCAAAT 




















p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
0.00E+00 1.8069895 0.718 0.158 0.00E+00 0 SIX3 
0.00E+00 1.4956744 0.345 0.03 0.00E+00 0 DLX6-AS1 
0.00E+00 1.4779589 0.499 0.042 0.00E+00 0 DLX5 
0.00E+00 1.4267599 0.605 0.199 0.00E+00 0 MEIS2 
0.00E+00 1.2051834 0.401 0.026 0.00E+00 0 DLX6 
0.00E+00 1.1737787 0.55 0.142 0.00E+00 0 MIR7-3HG 
0.00E+00 1.162414 0.938 0.546 0.00E+00 0 STMN2 
0.00E+00 1.1291214 0.318 0.018 0.00E+00 0 ISL1 
0.00E+00 1.1129284 0.37 0.061 0.00E+00 0 SIX3-AS1 
0.00E+00 1.0930775 0.808 0.514 0.00E+00 0 NR2F1 
0.00E+00 1.0779833 0.715 0.369 0.00E+00 0 GNG3 
0.00E+00 1.0674115 0.912 0.589 0.00E+00 0 STMN4 
0.00E+00 1.0444821 0.344 0.033 0.00E+00 0 DLX2 
0.00E+00 1.0067095 0.34 0.03 0.00E+00 0 GAD2 
0.00E+00 0.9822447 0.444 0.131 0.00E+00 0 CADM2 
0.00E+00 0.9481276 0.309 0.022 0.00E+00 0 DLX1 
0.00E+00 0.8874315 0.876 0.593 0.00E+00 0 CD24 
0.00E+00 0.704169 0.24 0.024 0.00E+00 0 SLC32A1 
4.18E-276 0.6176047 0.903 0.778 1.40E-271 0 MLLT11 
3.19E-272 0.8700309 0.615 0.318 1.07E-267 0 NR2F2 
1.20E-237 0.5930762 0.172 0.017 4.02E-233 0 ESRRG 
9.77E-231 0.9132565 0.555 0.299 3.28E-226 0 MIAT 
1.56E-227 0.7785167 0.308 0.082 5.24E-223 0 MIR124-2HG 
8.98E-226 0.8152002 0.292 0.075 3.01E-221 0 POU3F4 
1.28E-222 0.9074994 0.351 0.115 4.30E-218 0 RBP1 
2.45E-213 0.8778584 0.352 0.122 8.21E-209 0 DCBLD2 
2.62E-213 0.6680125 0.247 0.053 8.79E-209 0 POU3F2 
4.86E-206 1.2267356 0.622 0.47 1.63E-201 0 PAX6 
5.28E-202 0.5315701 0.883 0.78 1.77E-197 0 TUBB2A 
1.23E-198 0.7664466 0.268 0.07 4.13E-194 0 FIGN 
 
 442	
8.17E-197 0.8385813 0.655 0.501 2.74E-192 0 NOVA1 
1.15E-176 0.770787 0.562 0.312 3.86E-172 0 CELF4 
1.26E-174 0.459737 0.127 0.012 4.22E-170 0 KCNMB2 
7.02E-171 0.669413 0.734 0.603 2.35E-166 0 SYT1 
1.95E-169 0.720161 0.291 0.094 6.53E-165 0 RUNX1T1 
2.62E-166 0.500083 0.159 0.025 8.77E-162 0 FOXP2 
2.21E-165 0.641902 0.665 0.49 7.40E-161 0 TAGLN3 
5.98E-159 0.718898 0.329 0.129 2.01E-154 0 ZFHX3 
4.07E-151 0.642989 0.582 0.37 1.36E-146 0 ELAVL4 
1.10E-150 0.679216 0.689 0.581 3.71E-146 0 DAAM1 
6.32E-149 0.635733 0.608 0.413 2.12E-144 0 DCX 
3.47E-121 0.600048 0.47 0.277 1.16E-116 0 INA 
4.15E-118 0.591558 0.568 0.408 1.39E-113 0 KIF5C 
1.37E-111 0.494495 0.691 0.571 4.60E-107 0 CRMP1 
1.06E-110 0.41649 0.135 0.028 3.54E-106 0 CDH8 
6.97E-106 0.469067 0.652 0.473 2.34E-101 0 RAB3A 
2.91E-104 0.517145 0.313 0.144 9.75E-100 0 LMO3 
1.10E-102 0.821947 0.414 0.265 3.69E-98 0 CASP3 
2.59E-98 0.540313 0.501 0.342 8.68E-94 0 GDAP1L1 
1.32E-97 0.407484 0.72 0.571 4.43E-93 0 GAP43 
2.07E-96 0.560559 0.359 0.193 6.95E-92 0 SCG3 
3.30E-92 0.435588 0.164 0.05 1.11E-87 0 DYNC1I1 
2.15E-88 0.615917 0.325 0.18 7.19E-84 0 SLF1 
1.73E-87 0.523142 0.578 0.471 5.80E-83 0 NSG1 
2.08E-85 0.60928 0.282 0.144 6.97E-81 0 ARX 
6.29E-83 0.422676 0.152 0.047 2.11E-78 0 ZNF385D 
7.75E-82 0.525748 0.384 0.232 2.60E-77 0 CELF3 
6.31E-80 0.416364 0.153 0.049 2.12E-75 0 RCAN2 
1.10E-76 0.313917 0.694 0.498 3.71E-72 0 RTN1 
1.44E-76 0.595657 0.433 0.315 4.84E-72 0 GPC2 
1.56E-74 0.534919 0.417 0.275 5.23E-70 0 ATP1A3 
1.89E-74 0.677505 0.386 0.259 6.33E-70 0 TSHZ2 
2.24E-68 0.613427 0.4 0.29 7.52E-64 0 MUM1 
2.60E-67 0.500704 0.206 0.091 8.70E-63 0 NEFL 
3.03E-65 0.524226 0.323 0.197 1.01E-60 0 PPP1R1A 
7.23E-63 0.497266 0.495 0.393 2.43E-58 0 RBFOX2 
7.32E-61 0.454391 0.23 0.114 2.46E-56 0 ASCL1 
4.65E-60 0.58448 0.318 0.207 1.56E-55 0 XPR1 
1.87E-57 0.582612 0.314 0.205 6.27E-53 0 BAZ2B 
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2.01E-50 0.436739 0.388 0.273 6.73E-46 0 MAPT 
2.85E-18 0.299635 0.594 0.696 9.55E-14 0 AP2M1 
5.95E-13 0.271735 0.562 0.672 2.00E-08 0 PAIP2 
2.14E-06 0.279835 0.527 0.641 7.16E-02 0 ARF4 
5.31E-06 0.253069 0.49 0.597 1.78E-01 0 PRRC2C 
1.44E-05 0.258897 0.465 0.566 4.84E-01 0 SMARCB1 





p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
0.00E+00 1.189567 0.914 0.421 0.00E+00 1 ID3 
0.00E+00 1.128655 0.803 0.17 0.00E+00 1 SFRP1 
0.00E+00 1.115153 0.993 0.697 0.00E+00 1 C1orf61 
0.00E+00 1.05932 0.922 0.507 0.00E+00 1 ID1 
0.00E+00 1.016335 0.923 0.363 0.00E+00 1 ZFP36L1 
0.00E+00 0.823635 0.992 0.861 0.00E+00 1 NAP1L1 
0.00E+00 0.818156 0.573 0.077 0.00E+00 1 AMBN 
0.00E+00 0.807691 0.82 0.327 0.00E+00 1 HES1 
0.00E+00 0.797807 0.558 0.093 0.00E+00 1 IFI44L 
0.00E+00 0.795402 0.737 0.248 0.00E+00 1 DOK5 
0.00E+00 0.783057 0.653 0.18 0.00E+00 1 MPPED2 
0.00E+00 0.777292 0.646 0.181 0.00E+00 1 HMGA2 
0.00E+00 0.770947 0.584 0.177 0.00E+00 1 PCLAF 
0.00E+00 0.767658 0.918 0.399 0.00E+00 1 SOX2 
0.00E+00 0.759532 0.666 0.223 0.00E+00 1 CCND2 
0.00E+00 0.753716 0.999 0.863 0.00E+00 1 VIM 
0.00E+00 0.728338 0.605 0.151 0.00E+00 1 SOX3 
0.00E+00 0.722099 0.668 0.262 0.00E+00 1 MCM7 
0.00E+00 0.712741 0.65 0.247 0.00E+00 1 FGFBP3 
0.00E+00 0.710875 0.703 0.257 0.00E+00 1 EFNB1 
0.00E+00 0.709381 0.932 0.51 0.00E+00 1 EMX2 
0.00E+00 0.694857 0.674 0.249 0.00E+00 1 GPC1 
0.00E+00 0.659562 0.985 0.878 0.00E+00 1 NPM1 
0.00E+00 0.631329 0.747 0.294 0.00E+00 1 LINC01551 
0.00E+00 0.62593 0.673 0.259 0.00E+00 1 VCAN 
0.00E+00 0.624499 0.485 0.105 0.00E+00 1 GAS1 
0.00E+00 0.608179 0.44 0.109 0.00E+00 1 GINS2 
0.00E+00 0.561735 0.433 0.096 0.00E+00 1 CDT1 
0.00E+00 0.559376 0.43 0.108 0.00E+00 1 COL9A3 
0.00E+00 0.558956 0.981 0.658 0.00E+00 1 TTYH1 
0.00E+00 0.52908 0.353 0.064 0.00E+00 1 MCM5 
0.00E+00 0.490262 0.399 0.09 0.00E+00 1 LEF1 
5.75E-308 0.499828 0.367 0.076 1.93E-303 1 SNCG 
2.37E-296 0.61779 0.747 0.336 7.96E-292 1 PHGDH 
1.05E-282 0.607799 0.615 0.233 3.53E-278 1 HEY1 
2.74E-282 0.475378 0.398 0.101 9.18E-278 1 EFHD1 
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1.76E-269 0.56548 0.712 0.319 5.90E-265 1 FBLN1 
3.37E-265 0.550665 0.521 0.184 1.13E-260 1 SOX9 
1.56E-264 0.466519 0.372 0.091 5.23E-260 1 LIX1 
1.06E-262 0.409044 0.319 0.065 3.56E-258 1 PRKCB 
3.61E-262 0.630076 0.813 0.445 1.21E-257 1 ID2 
1.41E-261 0.529699 0.539 0.191 4.72E-257 1 B3GAT2 
3.32E-259 0.55911 0.762 0.398 1.11E-254 1 FBL 
9.43E-259 0.483087 0.767 0.345 3.16E-254 1 LHX2 
2.34E-256 0.541614 0.934 0.64 7.86E-252 1 FABP7 
1.66E-255 0.433101 0.301 0.061 5.58E-251 1 MCM2 
2.82E-254 0.412482 0.303 0.063 9.45E-250 1 GLI3 
6.31E-252 0.594446 0.823 0.486 2.12E-247 1 GNAI2 
3.08E-246 0.574679 0.525 0.189 1.03E-241 1 TYMS 
1.20E-242 0.461534 0.957 0.783 4.03E-238 1 PABPC1 
8.98E-240 0.441204 0.973 0.804 3.01E-235 1 EEF1D 
1.74E-239 0.539749 0.875 0.571 5.83E-235 1 HSPD1 
2.33E-233 0.453951 0.563 0.214 7.80E-229 1 MASP1 
5.66E-230 0.446755 0.332 0.083 1.90E-225 1 MCM3 
1.86E-226 0.51693 0.843 0.539 6.24E-222 1 IMPDH2 
3.86E-226 0.519023 0.617 0.276 1.29E-221 1 CMBL 
1.30E-224 0.549934 0.8 0.469 4.38E-220 1 GLUL 
6.87E-218 0.488183 0.615 0.279 2.30E-213 1 TMEM123 
3.66E-216 0.491996 0.771 0.432 1.23E-211 1 RSL1D1 
4.13E-214 0.495315 0.633 0.297 1.38E-209 1 PAICS 
5.21E-214 0.452702 0.953 0.757 1.75E-209 1 EEF1B2 
3.34E-208 0.417287 0.371 0.112 1.12E-203 1 CDCA7L 
6.79E-207 0.478576 0.606 0.269 2.28E-202 1 ID4 
2.46E-202 0.421375 0.384 0.122 8.26E-198 1 CTSC 
3.00E-201 0.486747 0.677 0.348 1.01E-196 1 CDK4 
4.95E-195 0.514732 0.633 0.317 1.66E-190 1 RPL22L1 
7.48E-193 0.451896 0.435 0.156 2.51E-188 1 CENPH 
3.81E-191 0.491631 0.679 0.346 1.28E-186 1 PSAT1 
7.84E-191 0.463416 0.76 0.435 2.63E-186 1 CCNB1IP1 
2.48E-189 0.381503 0.346 0.107 8.33E-185 1 ADA 
4.54E-189 0.478044 0.8 0.487 1.52E-184 1 TMEM161B-AS1 
4.02E-188 0.404283 0.527 0.22 1.35E-183 1 CCND1 
1.82E-187 0.430248 0.436 0.163 6.11E-183 1 C19orf48 
3.40E-186 0.435969 0.923 0.706 1.14E-181 1 SERBP1 
1.01E-179 0.349793 0.967 0.854 3.40E-175 1 SLC25A3 
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1.41E-177 0.427474 0.386 0.138 4.74E-173 1 EMP2 
3.14E-177 0.426209 0.45 0.18 1.05E-172 1 PGM1 
1.54E-173 0.364379 0.28 0.076 5.18E-169 1 BOC 
1.01E-171 0.328409 0.281 0.076 3.40E-167 1 MTHFD1 
1.48E-169 0.365379 0.344 0.113 4.96E-165 1 TP53 
1.53E-169 0.452961 0.752 0.438 5.13E-165 1 SNRPB 
9.84E-169 0.280651 0.219 0.047 3.30E-164 1 MCM4 
1.14E-168 0.330151 0.232 0.054 3.82E-164 1 TCIM 
1.63E-168 0.433082 0.527 0.235 5.46E-164 1 SYNE2 
8.64E-163 0.412281 0.533 0.248 2.90E-158 1 AHCY 
1.34E-161 0.343474 0.979 0.853 4.49E-157 1 PKM 
1.27E-160 0.510432 0.497 0.215 4.27E-156 1 AC007952.4 
3.14E-154 0.458708 0.703 0.402 1.05E-149 1 NASP 
4.21E-154 0.288238 0.233 0.057 1.41E-149 1 LRRC3B 
5.03E-153 0.399914 0.499 0.226 1.69E-148 1 IVNS1ABP 
5.75E-153 0.385362 0.898 0.683 1.93E-148 1 CNBP 
5.40E-151 0.412791 0.708 0.404 1.81E-146 1 SSRP1 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
0.00E+00 1.75421 0.856 0.124 0.00E+00 2 RSPO3 
0.00E+00 1.652063 0.333 0.048 0.00E+00 2 SPARCL1 
0.00E+00 1.360051 0.985 0.576 0.00E+00 2 CLU 
0.00E+00 1.295217 0.928 0.262 0.00E+00 2 WLS 
0.00E+00 1.288214 0.833 0.127 0.00E+00 2 RSPO2 
0.00E+00 1.262757 0.831 0.402 0.00E+00 2 SAT1 
0.00E+00 1.222843 0.701 0.17 0.00E+00 2 NMU 
0.00E+00 1.183365 0.715 0.119 0.00E+00 2 NTRK2 
0.00E+00 1.180076 0.741 0.114 0.00E+00 2 TPBG 
0.00E+00 1.167949 0.732 0.202 0.00E+00 2 IFITM3 
0.00E+00 1.167166 0.866 0.275 0.00E+00 2 ANXA2 
0.00E+00 1.159586 0.903 0.332 0.00E+00 2 SPARC 
0.00E+00 1.139864 0.306 0.026 0.00E+00 2 LPL 
0.00E+00 1.08441 0.82 0.277 0.00E+00 2 PLTP 
0.00E+00 1.039479 0.939 0.437 0.00E+00 2 CD99 
0.00E+00 1.030437 0.596 0.118 0.00E+00 2 S100A10 
0.00E+00 1.020011 0.986 0.671 0.00E+00 2 TTYH1 
0.00E+00 0.994827 0.849 0.309 0.00E+00 2 RHOC 
0.00E+00 0.985759 0.774 0.197 0.00E+00 2 SDC2 
0.00E+00 0.982217 0.675 0.124 0.00E+00 2 MGST1 
0.00E+00 0.960747 0.806 0.289 0.00E+00 2 IGFBP5 
0.00E+00 0.934389 0.48 0.096 0.00E+00 2 BAMBI 
0.00E+00 0.909842 0.66 0.199 0.00E+00 2 LYPD1 
0.00E+00 0.898808 0.947 0.511 0.00E+00 2 CRABP2 
0.00E+00 0.898187 0.396 0.046 0.00E+00 2 S100A11 
0.00E+00 0.897712 0.964 0.662 0.00E+00 2 MDK 
0.00E+00 0.881752 0.764 0.252 0.00E+00 2 CDO1 
0.00E+00 0.835456 0.979 0.753 0.00E+00 2 ITM2B 
0.00E+00 0.831744 0.564 0.068 0.00E+00 2 RSPO1 
0.00E+00 0.830135 0.77 0.281 0.00E+00 2 CYSTM1 
0.00E+00 0.825304 0.64 0.163 0.00E+00 2 PON2 
0.00E+00 0.819311 0.685 0.256 0.00E+00 2 TAGLN2 
0.00E+00 0.803581 0.905 0.454 0.00E+00 2 NPC2 
0.00E+00 0.796971 0.943 0.627 0.00E+00 2 CALR 
0.00E+00 0.785914 0.933 0.517 0.00E+00 2 MEST 
0.00E+00 0.760022 0.558 0.148 0.00E+00 2 PLS3 
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0.00E+00 0.753767 0.677 0.214 0.00E+00 2 SERPINH1 
0.00E+00 0.747877 0.996 0.892 0.00E+00 2 SERF2 
0.00E+00 0.744283 0.531 0.093 0.00E+00 2 KRT8 
0.00E+00 0.738496 0.523 0.138 0.00E+00 2 NEAT1 
0.00E+00 0.737972 0.426 0.071 0.00E+00 2 FAM107A 
0.00E+00 0.721076 0.426 0.049 0.00E+00 2 CFAP126 
0.00E+00 0.708605 0.39 0.046 0.00E+00 2 EDNRB 
0.00E+00 0.693529 0.6 0.183 0.00E+00 2 GSN 
0.00E+00 0.682153 0.949 0.575 0.00E+00 2 HSPB1 
0.00E+00 0.679466 0.557 0.158 0.00E+00 2 TGIF1 
0.00E+00 0.675416 0.993 0.849 0.00E+00 2 GSTP1 
0.00E+00 0.668768 0.56 0.134 0.00E+00 2 ZNF503 
0.00E+00 0.657861 0.424 0.059 0.00E+00 2 C5orf49 
0.00E+00 0.648765 0.51 0.092 0.00E+00 2 SLIT2 
0.00E+00 0.645983 0.391 0.053 0.00E+00 2 WNT2B 
0.00E+00 0.641759 0.481 0.097 0.00E+00 2 ADGRV1 
0.00E+00 0.629193 0.563 0.155 0.00E+00 2 EMC2 
0.00E+00 0.627103 0.436 0.061 0.00E+00 2 PIFO 
0.00E+00 0.622072 0.406 0.054 0.00E+00 2 IFITM2 
0.00E+00 0.607067 0.545 0.152 0.00E+00 2 GULP1 
0.00E+00 0.587604 0.381 0.041 0.00E+00 2 GDPD2 
0.00E+00 0.583383 0.378 0.047 0.00E+00 2 LGALS3 
0.00E+00 0.571461 0.55 0.142 0.00E+00 2 MIR99AHG 
0.00E+00 0.566244 0.508 0.12 0.00E+00 2 MLLT1 
0.00E+00 0.557046 0.424 0.06 0.00E+00 2 HTRA1 
0.00E+00 0.546879 0.352 0.038 0.00E+00 2 ATP1A2 
0.00E+00 0.543916 0.314 0.036 0.00E+00 2 S100B 
0.00E+00 0.528741 0.495 0.119 0.00E+00 2 LHFPL6 
0.00E+00 0.521816 0.388 0.072 0.00E+00 2 PRTG 
0.00E+00 0.51807 0.298 0.037 0.00E+00 2 CD44 
0.00E+00 0.500824 0.352 0.06 0.00E+00 2 CD9 
0.00E+00 0.46443 0.262 0.029 0.00E+00 2 ANXA1 
0.00E+00 0.459557 0.301 0.031 0.00E+00 2 GCNT1 
0.00E+00 0.457886 0.34 0.052 0.00E+00 2 WNT5A 
0.00E+00 0.448288 0.312 0.04 0.00E+00 2 SULF1 
5.85E-308 0.628571 0.613 0.196 1.96E-303 2 KLHDC8B 
5.39E-303 0.556223 0.432 0.096 1.81E-298 2 KRT18 
2.58E-300 0.435366 0.217 0.018 8.66E-296 2 CCDC80 
3.08E-300 0.462798 0.36 0.064 1.03E-295 2 PERP 
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1.49E-297 0.451136 0.325 0.053 5.01E-293 2 PLA2G16 
3.14E-297 0.696678 0.792 0.366 1.05E-292 2 CETN2 
9.38E-297 0.705643 0.857 0.468 3.15E-292 2 CST3 
2.52E-295 0.502263 0.412 0.087 8.44E-291 2 OTX2 
3.20E-293 0.676828 0.882 0.504 1.07E-288 2 IFI27L2 
1.02E-292 0.633405 0.58 0.186 3.42E-288 2 PLEKHA5 
1.20E-292 0.376889 0.27 0.035 4.04E-288 2 PPIC 
3.12E-292 0.488672 0.423 0.096 1.05E-287 2 TNFRSF1A 
1.30E-291 0.919465 0.514 0.154 4.35E-287 2 LIPA 
3.65E-291 0.40762 0.277 0.037 1.22E-286 2 RSPH1 
4.08E-288 0.564154 0.672 0.223 1.37E-283 2 TSHZ2 
4.55E-288 0.618056 0.603 0.206 1.53E-283 2 OBSL1 
3.10E-286 0.622454 0.625 0.22 1.04E-281 2 GRN 
2.32E-284 0.405708 0.292 0.042 7.77E-280 2 ADCY2 
5.52E-281 0.604121 0.655 0.241 1.85E-276 2 CTSD 
2.95E-280 0.624619 0.655 0.248 9.88E-276 2 MLF1 
3.26E-279 0.575772 0.531 0.16 1.09E-274 2 PLPP3 
9.07E-279 0.663219 0.727 0.31 3.04E-274 2 TIMP1 
1.74E-278 0.559308 0.531 0.16 5.82E-274 2 CIB1 
2.82E-277 0.639356 0.898 0.425 9.45E-273 2 SOX2 
1.20E-276 0.51549 0.469 0.125 4.01E-272 2 HSD17B8 
4.54E-276 0.49764 0.443 0.111 1.52E-271 2 ANXA6 
7.27E-275 0.525392 0.3 0.047 2.44E-270 2 CA4 
2.44E-273 0.73774 0.431 0.103 8.20E-269 2 CLDN5 
8.92E-273 0.440516 0.22 0.023 2.99E-268 2 IFIT1 
6.58E-272 0.426933 0.347 0.067 2.21E-267 2 LRP10 
4.18E-271 0.404988 0.308 0.052 1.40E-266 2 MAF 
6.36E-269 0.395319 0.214 0.021 2.13E-264 2 LUM 
5.75E-265 0.441114 0.307 0.053 1.93E-260 2 GJA1 
3.52E-264 1.485706 0.555 0.203 1.18E-259 2 TRH 
3.50E-262 0.699499 0.397 0.093 1.17E-257 2 APOE 
1.01E-258 0.605427 0.585 0.204 3.37E-254 2 CHPF 
6.05E-256 0.578204 0.809 0.35 2.03E-251 2 HES1 
1.74E-255 0.546158 0.569 0.193 5.84E-251 2 SLC44A2 
4.79E-254 0.485698 0.337 0.069 1.61E-249 2 GNG11 
9.69E-254 0.895664 0.585 0.226 3.25E-249 2 MASP1 
3.02E-252 0.596185 0.764 0.354 1.01E-247 2 NENF 
1.65E-251 0.442754 0.292 0.049 5.54E-247 2 LGI1 
3.90E-251 0.428076 0.343 0.07 1.31E-246 2 KIF9 
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1.70E-250 0.611768 0.409 0.105 5.71E-246 2 OLFM3 
1.21E-249 1.197935 0.762 0.363 4.04E-245 2 PTN 
7.51E-246 0.557219 0.425 0.112 2.52E-241 2 SPRY1 
2.19E-245 0.607034 0.602 0.224 7.35E-241 2 CRB2 
3.88E-245 0.361428 0.268 0.042 1.30E-240 2 DMKN 
6.98E-240 0.452851 0.346 0.076 2.34E-235 2 SELENOP 
4.40E-238 0.458896 0.425 0.113 1.47E-233 2 ADD3 
4.55E-238 0.306689 0.227 0.029 1.53E-233 2 LINGO2 
1.47E-236 0.454292 0.285 0.05 4.93E-232 2 TSTD1 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
0.00E+00 2.240489 0.986 0.214 0.00E+00 3 NEUROD6 
0.00E+00 1.738986 0.894 0.097 0.00E+00 3 NEUROD2 
0.00E+00 1.727241 0.68 0.088 0.00E+00 3 CALB2 
0.00E+00 1.703793 0.955 0.34 0.00E+00 3 NFIB 
0.00E+00 1.49482 0.763 0.057 0.00E+00 3 THSD7A 
0.00E+00 1.373713 0.91 0.34 0.00E+00 3 NFIA 
0.00E+00 1.340726 0.758 0.094 0.00E+00 3 SSTR2 
0.00E+00 1.336807 0.822 0.151 0.00E+00 3 CAMKV 
0.00E+00 1.151834 0.88 0.365 0.00E+00 3 BCL11A 
0.00E+00 1.148442 0.988 0.469 0.00E+00 3 RTN1 
0.00E+00 1.02461 0.723 0.127 0.00E+00 3 TBR1 
0.00E+00 1.022982 0.844 0.291 0.00E+00 3 OLFM1 
0.00E+00 0.956333 0.43 0.032 0.00E+00 3 BHLHE22 
0.00E+00 0.952432 0.547 0.064 0.00E+00 3 ZBTB18 
0.00E+00 0.952423 0.93 0.545 0.00E+00 3 CNTNAP2 
0.00E+00 0.93484 0.964 0.545 0.00E+00 3 GAP43 
0.00E+00 0.926312 0.762 0.309 0.00E+00 3 ABRACL 
0.00E+00 0.899687 0.518 0.115 0.00E+00 3 RASL11B 
0.00E+00 0.898036 0.804 0.322 0.00E+00 3 THRA 
0.00E+00 0.896974 0.721 0.258 0.00E+00 3 NRN1 
0.00E+00 0.896668 0.473 0.083 0.00E+00 3 BCHE 
0.00E+00 0.865861 0.69 0.284 0.00E+00 3 LMO4 
0.00E+00 0.862614 0.801 0.343 0.00E+00 3 CELF2 
0.00E+00 0.851133 0.713 0.245 0.00E+00 3 SNCA 
0.00E+00 0.838058 0.842 0.288 0.00E+00 3 CELF4 
0.00E+00 0.815423 0.482 0.041 0.00E+00 3 SNCB 
0.00E+00 0.796547 0.906 0.449 0.00E+00 3 RAB3A 
0.00E+00 0.787666 0.56 0.113 0.00E+00 3 ZEB2 
0.00E+00 0.772892 0.389 0.046 0.00E+00 3 GUCY1A1 
0.00E+00 0.771066 0.98 0.773 0.00E+00 3 TUBB2A 
0.00E+00 0.768481 0.442 0.065 0.00E+00 3 NHLH2 
0.00E+00 0.767333 0.567 0.15 0.00E+00 3 CAP2 
0.00E+00 0.763108 0.925 0.616 0.00E+00 3 FEZ1 
0.00E+00 0.734813 0.918 0.546 0.00E+00 3 CRMP1 
0.00E+00 0.728466 0.583 0.125 0.00E+00 3 GRIA2 
0.00E+00 0.720636 0.558 0.167 0.00E+00 3 NSMF 
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0.00E+00 0.718539 0.29 0.032 0.00E+00 3 DIRAS3 
0.00E+00 0.718373 0.619 0.184 0.00E+00 3 IGSF21 
0.00E+00 0.717278 0.441 0.038 0.00E+00 3 SLC17A7 
0.00E+00 0.705126 0.897 0.52 0.00E+00 3 TMEM59L 
0.00E+00 0.704406 0.966 0.692 0.00E+00 3 GPM6A 
0.00E+00 0.68247 0.961 0.775 0.00E+00 3 CALM1 
0.00E+00 0.680929 0.986 0.869 0.00E+00 3 BASP1 
0.00E+00 0.677978 0.637 0.175 0.00E+00 3 TTC9B 
0.00E+00 0.667823 0.587 0.176 0.00E+00 3 JPH4 
0.00E+00 0.666469 0.786 0.28 0.00E+00 3 NSG2 
0.00E+00 0.652083 0.411 0.068 0.00E+00 3 NEUROD1 
0.00E+00 0.619811 0.575 0.152 0.00E+00 3 NRXN1 
0.00E+00 0.558406 0.298 0.032 0.00E+00 3 ARPP21 
0.00E+00 0.551673 0.403 0.072 0.00E+00 3 NOL4 
0.00E+00 0.55145 0.376 0.066 0.00E+00 3 PHYHIP 
0.00E+00 0.541113 0.439 0.088 0.00E+00 3 FXYD7 
0.00E+00 0.530444 0.298 0.022 0.00E+00 3 SEZ6 
0.00E+00 0.521874 0.303 0.033 0.00E+00 3 CORO2B 
0.00E+00 0.515765 0.352 0.057 0.00E+00 3 B3GAT1 
0.00E+00 0.507795 0.331 0.047 0.00E+00 3 SLIT1 
0.00E+00 0.467408 0.302 0.037 0.00E+00 3 SH3GL2 
0.00E+00 0.458714 0.229 0.004 0.00E+00 3 SLA 
0.00E+00 0.448393 0.266 0.016 0.00E+00 3 MGLL 
0.00E+00 0.444279 0.238 0.01 0.00E+00 3 AC004158.1 
1.20E-307 0.637286 0.704 0.235 4.01E-303 3 MAPT 
5.65E-303 0.538835 0.267 0.031 1.89E-298 3 SYNPR 
1.65E-302 0.867236 0.664 0.275 5.54E-298 3 FEZF2 
1.91E-299 0.642636 0.407 0.083 6.40E-295 3 NXPH4 
4.22E-299 0.672272 0.936 0.713 1.41E-294 3 DSTN 
1.13E-297 0.707818 0.757 0.33 3.80E-293 3 ATP6V1G2 
4.01E-296 0.548243 0.387 0.076 1.35E-291 3 BCL11B 
9.73E-296 0.498227 0.32 0.049 3.26E-291 3 RAB26 
2.33E-295 0.620564 0.701 0.243 7.81E-291 3 ATP1A3 
6.85E-293 0.596292 0.418 0.092 2.30E-288 3 FAM49A 
9.77E-291 0.715925 0.597 0.206 3.28E-286 3 TCEAL2 
4.50E-286 0.632198 0.986 0.565 1.51E-281 3 STMN2 
4.45E-285 0.614256 0.529 0.145 1.49E-280 3 RGS17 
1.65E-284 0.547483 0.993 0.87 5.53E-280 3 JPT1 
1.69E-284 0.664969 0.674 0.254 5.66E-280 3 STXBP1 
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8.55E-283 0.468679 0.259 0.033 2.87E-278 3 PPP1R1B 
3.03E-282 0.5925 0.541 0.156 1.01E-277 3 GNAO1 
1.13E-280 1.017205 0.76 0.445 3.80E-276 3 CSRP2 
2.97E-278 0.701259 0.864 0.545 9.97E-274 3 YWHAB 
3.73E-278 0.632999 0.526 0.149 1.25E-273 3 ARC 
4.45E-278 0.58505 0.527 0.151 1.49E-273 3 TUBB4A 
6.64E-277 0.620037 0.71 0.271 2.23E-272 3 CDKN2D 
4.22E-276 0.700004 0.807 0.365 1.41E-271 3 GADD45G 
3.93E-268 0.637372 0.901 0.588 1.32E-263 3 YWHAH 
1.95E-267 0.702026 0.712 0.313 6.54E-263 3 NELL2 
3.31E-264 0.633687 0.424 0.104 1.11E-259 3 HPCA 
7.50E-263 0.398535 0.282 0.041 2.52E-258 3 PHACTR3 
1.51E-261 0.458944 0.321 0.056 5.06E-257 3 SLC1A2 
2.03E-260 0.418134 0.298 0.047 6.82E-256 3 GABRG2 
8.60E-259 0.604142 0.788 0.358 2.88E-254 3 RBFOX2 
3.82E-258 0.458343 0.33 0.059 1.28E-253 3 MYT1L 
3.99E-257 0.661568 0.555 0.182 1.34E-252 3 NEUROG2 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
0.00E+00 0.947274 0.298 0.024 0.00E+00 4 MAB21L1 
7.49E-293 0.887304 0.899 0.49 2.51E-288 4 RTN1 
5.15E-286 0.775759 0.942 0.793 1.73E-281 4 VAMP2 
3.47E-278 0.780911 0.342 0.059 1.16E-273 4 NTM 
9.86E-270 0.785832 0.967 0.576 3.31E-265 4 STMN2 
2.83E-258 0.862757 0.706 0.3 9.49E-254 4 NSG2 
9.26E-253 1.437302 0.383 0.091 3.11E-248 4 FEZF1 
4.41E-242 1.255933 0.397 0.099 1.48E-237 4 LHX5-AS1 
1.53E-239 0.446291 0.158 0.01 5.13E-235 4 SAMD3 
2.73E-231 0.660958 0.96 0.782 9.15E-227 4 MLLT11 
4.82E-219 0.628844 0.219 0.028 1.62E-214 4 LHX5 
3.67E-215 0.472042 0.155 0.011 1.23E-210 4 GJD2 
6.70E-206 0.72288 0.907 0.617 2.25E-201 4 STMN4 
2.55E-199 0.751277 0.831 0.602 8.56E-195 4 YWHAH 
1.48E-197 0.696876 0.805 0.47 4.97E-193 4 RAB3A 
1.75E-192 0.811856 0.484 0.179 5.86E-188 4 ENC1 
4.12E-185 0.661733 0.852 0.681 1.38E-180 4 NREP 
2.35E-181 0.739883 0.434 0.149 7.88E-177 4 CAMK2N1 
1.32E-174 0.552715 0.945 0.808 4.42E-170 4 PCSK1N 
1.41E-174 0.735935 0.608 0.292 4.73E-170 4 CDKN2D 
4.45E-170 0.564505 0.941 0.782 1.49E-165 4 TUBB2A 
2.36E-168 0.61932 0.859 0.567 7.91E-164 4 GAP43 
3.83E-166 0.743396 0.737 0.504 1.28E-161 4 BLCAP 
1.60E-163 0.649315 0.729 0.415 5.36E-159 4 DCX 
3.66E-156 0.7549 0.765 0.538 1.23E-151 4 JUN 
4.24E-154 0.671327 0.765 0.493 1.42E-149 4 TAGLN3 
2.49E-153 0.553893 0.88 0.617 8.35E-149 4 CD24 
4.57E-146 0.535073 0.899 0.773 1.53E-141 4 BEX1 
1.05E-142 0.856804 0.426 0.167 3.51E-138 4 PCDH9 
1.34E-142 0.74784 0.576 0.285 4.50E-138 4 NRN1 
6.97E-138 0.578669 0.818 0.636 2.34E-133 4 APLP1 
6.65E-135 0.606668 0.571 0.281 2.23E-130 4 INA 
1.04E-130 0.637645 0.407 0.156 3.47E-126 4 GRIA2 
4.05E-125 0.608104 0.792 0.664 1.36E-120 4 ETFB 
5.97E-125 0.746485 0.543 0.298 2.00E-120 4 JUNB 
4.53E-124 0.593945 0.54 0.265 1.52E-119 4 MAPT 
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2.43E-121 0.521398 0.784 0.57 8.15E-117 4 CRMP1 
1.69E-120 0.499087 0.227 0.057 5.68E-116 4 SLC17A6 
8.46E-120 0.617714 0.555 0.3 2.84E-115 4 TMEM35A 
3.49E-115 0.512488 0.676 0.404 1.17E-110 4 GNG3 
4.71E-114 0.572068 0.737 0.547 1.58E-109 4 TMEM59L 
6.96E-113 0.469711 0.867 0.71 2.33E-108 4 GPM6A 
8.42E-111 0.663787 0.395 0.169 2.83E-106 4 RGS17 
7.15E-110 0.553339 0.633 0.385 2.40E-105 4 RBFOX2 
1.93E-107 0.732527 0.519 0.293 6.49E-103 4 FOS 
5.65E-107 0.52506 0.458 0.206 1.90E-102 4 TTC9B 
4.81E-105 0.624858 0.37 0.154 1.61E-100 4 SCG2 
1.45E-104 0.55577 0.441 0.202 4.86E-100 4 SNAP25 
4.89E-103 0.519677 0.275 0.09 1.64E-98 4 SYT4 
4.02E-102 0.502296 0.297 0.105 1.35E-97 4 SYT5 
6.56E-102 0.703526 0.413 0.198 2.20E-97 4 NRP2 
1.06E-97 0.608028 0.637 0.454 3.56E-93 4 DNER 
4.20E-97 0.537583 0.637 0.414 1.41E-92 4 KIF5C 
4.20E-94 0.489924 0.676 0.463 1.41E-89 4 SEZ6L2 
1.02E-91 1.044465 0.348 0.152 3.42E-87 4 NEFM 
7.06E-89 0.557934 0.327 0.136 2.37E-84 4 ELAVL2 
1.27E-88 0.494035 0.668 0.47 4.26E-84 4 NSG1 
3.00E-87 0.492442 0.632 0.44 1.01E-82 4 KLC1 
2.79E-85 0.471402 0.731 0.587 9.35E-81 4 BEX2 
1.36E-83 0.435863 0.265 0.097 4.55E-79 4 ZCCHC12 
2.56E-82 0.543106 0.679 0.528 8.59E-78 4 IER2 
4.45E-82 0.520745 0.378 0.186 1.49E-77 4 PAK3 
3.79E-80 0.461423 0.7 0.553 1.27E-75 4 CXADR 
5.31E-79 0.549853 0.382 0.18 1.78E-74 4 TBR1 
4.51E-78 0.471171 0.716 0.587 1.51E-73 4 DAAM1 
3.27E-76 0.503033 0.554 0.363 1.10E-71 4 ATP6V1G2 
7.44E-76 0.430488 0.501 0.277 2.50E-71 4 ATP1A3 
4.20E-75 0.483646 0.567 0.365 1.41E-70 4 ELAVL3 
1.67E-74 0.422445 0.555 0.337 5.61E-70 4 OLFM1 
2.01E-74 0.48913 0.409 0.216 6.76E-70 4 CELF5 
7.94E-74 0.444568 0.294 0.123 2.66E-69 4 POU2F2 
3.23E-73 0.415084 0.717 0.6 1.08E-68 4 ATP6V0B 
1.51E-71 0.481336 0.52 0.333 5.05E-67 4 NCAM1 
1.67E-71 0.392381 0.218 0.078 5.60E-67 4 SPOCK2 
1.05E-68 0.472318 0.647 0.526 3.53E-64 4 MAP1LC3A 
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1.34E-68 0.338984 0.144 0.037 4.48E-64 4 VGF 
1.35E-67 0.606667 0.636 0.516 4.54E-63 4 NOVA1 
3.90E-67 0.43862 0.246 0.098 1.31E-62 4 NOL4 
1.31E-66 0.441552 0.321 0.151 4.38E-62 4 CCDC184 
1.59E-66 0.427808 0.551 0.35 5.32E-62 4 GDAP1L1 
5.11E-66 0.414435 0.302 0.137 1.71E-61 4 ANK3 
5.70E-66 0.49362 0.42 0.24 1.91E-61 4 PKIA 
4.25E-65 0.465921 0.644 0.52 1.43E-60 4 MAP2 
6.88E-64 0.514718 0.242 0.096 2.31E-59 4 NEFL 
2.08E-63 0.458754 0.239 0.097 6.99E-59 4 PCSK2 
3.46E-63 0.743651 0.236 0.099 1.16E-58 4 PBX3 
5.79E-63 0.445776 0.43 0.251 1.94E-58 4 PGM2L1 
1.24E-62 0.316183 0.152 0.045 4.14E-58 4 FAM155A 
2.36E-60 0.367494 0.344 0.178 7.91E-56 4 SYP 
3.90E-60 0.371634 0.175 0.059 1.31E-55 4 GABRA2 
9.49E-60 0.355169 0.161 0.051 3.18E-55 4 TMEFF2 
1.57E-59 0.390712 0.278 0.126 5.28E-55 4 CHGB 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
0.00E+00 3.905175 1 0.694 0.00E+00 5 TTR 
0.00E+00 1.448323 0.713 0.1 0.00E+00 5 CLDN5 
0.00E+00 1.361477 0.681 0.132 0.00E+00 5 NMB 
0.00E+00 1.191017 0.896 0.164 0.00E+00 5 RSPO2 
0.00E+00 1.13112 0.541 0.041 0.00E+00 5 TRPM3 
0.00E+00 1.116456 0.546 0.079 0.00E+00 5 PCP4 
0.00E+00 1.101059 0.992 0.765 0.00E+00 5 ITM2B 
0.00E+00 1.09716 0.988 0.679 0.00E+00 5 MDK 
0.00E+00 1.092515 0.779 0.155 0.00E+00 5 PLS3 
0.00E+00 1.045614 0.974 0.539 0.00E+00 5 MEST 
0.00E+00 1.031294 0.891 0.314 0.00E+00 5 IGFBP5 
0.00E+00 0.962177 0.919 0.365 0.00E+00 5 SPARC 
0.00E+00 0.95452 0.481 0.017 0.00E+00 5 HTR2C 
0.00E+00 0.928674 0.334 0.028 0.00E+00 5 CXCL14 
0.00E+00 0.911009 0.829 0.278 0.00E+00 5 CDO1 
0.00E+00 0.899114 0.895 0.304 0.00E+00 5 WLS 
0.00E+00 0.883049 0.374 0.024 0.00E+00 5 PGM5P4-AS1 
0.00E+00 0.877707 0.265 0.019 0.00E+00 5 CCK 
0.00E+00 0.83682 0.703 0.155 0.00E+00 5 TPBG 
0.00E+00 0.80046 0.581 0.075 0.00E+00 5 MSX1 
0.00E+00 0.790728 0.657 0.166 0.00E+00 5 GULP1 
0.00E+00 0.758823 0.631 0.111 0.00E+00 5 KRT8 
0.00E+00 0.745208 0.572 0.08 0.00E+00 5 FGFR2 
0.00E+00 0.727148 0.391 0.038 0.00E+00 5 AL596223.2 
0.00E+00 0.708939 0.539 0.091 0.00E+00 5 SERINC5 
0.00E+00 0.688166 0.546 0.096 0.00E+00 5 OTX2 
0.00E+00 0.663953 0.557 0.098 0.00E+00 5 RSPO1 
0.00E+00 0.643529 0.46 0.046 0.00E+00 5 RBM47 
0.00E+00 0.561239 0.429 0.062 0.00E+00 5 WNT5A 
0.00E+00 0.545122 0.389 0.043 0.00E+00 5 FOLR1 
1.93E-307 0.737462 0.625 0.147 6.46E-303 5 ZFYVE16 
3.31E-307 0.591351 0.483 0.083 1.11E-302 5 PRTG 
1.19E-305 0.856017 0.845 0.305 3.99E-301 5 CYSTM1 
2.53E-299 0.757234 0.735 0.199 8.47E-295 5 NMU 
4.64E-296 0.676847 0.55 0.114 1.56E-291 5 SLIT2 
5.04E-295 0.429878 0.312 0.033 1.69E-290 5 FAM81B 
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1.34E-290 0.884705 0.94 0.479 4.49E-286 5 NPC2 
8.61E-284 0.626308 0.386 0.055 2.89E-279 5 CA4 
1.17E-280 0.513429 0.462 0.081 3.91E-276 5 PIFO 
3.98E-277 0.834404 0.834 0.309 1.34E-272 5 PLTP 
4.70E-273 0.632177 0.518 0.109 1.58E-268 5 KRT18 
1.36E-271 0.727012 0.757 0.233 4.55E-267 5 SDC2 
8.92E-270 0.712376 0.634 0.16 2.99E-265 5 MGST1 
8.05E-269 0.593521 0.354 0.049 2.70E-264 5 SNTG1 
1.17E-266 0.787515 0.717 0.222 3.91E-262 5 LYPD1 
3.04E-265 0.290393 0.161 0.006 1.02E-260 5 PGM5P3-AS1 
1.13E-260 0.603888 0.624 0.155 3.81E-256 5 ZNF503 
3.50E-258 0.443145 0.347 0.049 1.17E-253 5 DMKN 
9.32E-258 0.537543 0.431 0.078 3.12E-253 5 C3orf58 
2.04E-255 0.712231 0.698 0.214 6.85E-251 5 KLHDC8B 
9.93E-250 0.825172 0.973 0.601 3.33E-245 5 CLU 
2.53E-245 0.555381 0.53 0.125 8.50E-241 5 PDLIM5 
4.29E-243 0.491344 0.365 0.058 1.44E-238 5 LGI1 
6.92E-243 0.675105 0.441 0.088 2.32E-238 5 CA2 
2.27E-242 0.396085 0.288 0.035 7.62E-238 5 LINC00982 
5.17E-240 0.813522 0.951 0.537 1.73E-235 5 CRABP2 
4.40E-239 0.661725 0.994 0.858 1.48E-234 5 GSTP1 
2.42E-238 0.404286 0.249 0.026 8.10E-234 5 CLDN3 
7.47E-236 0.456867 0.334 0.05 2.51E-231 5 ARHGAP29 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
7.09E-59 1.13989 0.72 0.087 2.38E-54 1 SOX2 
3.40E-35 0.886393 0.591 0.1 1.14E-30 1 ZFP36L1 
9.82E-34 1.800237 0.935 0.706 3.29E-29 1 VIM 
1.95E-29 1.043108 0.624 0.139 6.54E-25 1 RGS16 
1.43E-28 0.309681 0.204 0.004 4.79E-24 1 RGR 
7.71E-27 0.749517 0.419 0.063 2.59E-22 1 NEUROG1 
8.04E-27 0.404428 1 1 2.69E-22 1 RPS18 
6.67E-25 0.364341 1 1 2.24E-20 1 RPL41 
1.47E-24 0.699434 1 0.896 4.94E-20 1 NPM1 
5.14E-24 0.505275 1 0.993 1.72E-19 1 RPL12 
1.22E-23 1.64754 0.935 0.596 4.11E-19 1 HES6 
2.65E-22 0.356827 1 0.999 8.87E-18 1 RPS15 
4.68E-22 0.307399 0.301 0.034 1.57E-17 1 PON2 
1.72E-21 0.544117 0.452 0.091 5.78E-17 1 MASP1 
8.56E-21 0.355548 1 0.999 2.87E-16 1 RPL7A 
9.22E-21 0.704314 1 0.77 3.09E-16 1 RPS27L 
1.77E-20 0.348443 1 1 5.95E-16 1 RPS19 
2.69E-20 0.360337 0.323 0.045 9.01E-16 1 CRB2 
3.05E-20 0.328637 1 1 1.02E-15 1 RPL8 
4.18E-20 0.477319 0.333 0.051 1.40E-15 1 MYCL 
4.29E-20 0.389567 0.989 0.996 1.44E-15 1 RPSA 
9.74E-20 0.363899 0.29 0.037 3.26E-15 1 AMBN 
1.66E-19 0.932716 0.71 0.261 5.56E-15 1 CDKN1A 
1.73E-19 0.341007 1 1 5.79E-15 1 RPS2 
2.48E-19 0.263739 1 1 8.31E-15 1 RPL13A 
2.75E-19 0.32898 1 1 9.22E-15 1 RPS14 
2.76E-19 0.345124 1 0.999 9.26E-15 1 RPL5 
3.71E-19 0.338523 1 1 1.24E-14 1 RPLP1 
5.09E-19 0.901034 0.581 0.185 1.71E-14 1 DLL1 
5.51E-19 0.394457 0.333 0.053 1.85E-14 1 SERPINH1 
5.61E-19 0.334077 0.29 0.039 1.88E-14 1 ADA 
1.48E-18 0.291084 1 1 4.97E-14 1 RPL13 
2.92E-18 0.307074 0.29 0.041 9.79E-14 1 GPRC5C 
3.22E-18 0.317945 0.312 0.046 1.08E-13 1 MCUB 
3.24E-18 0.350339 1 0.997 1.09E-13 1 RPS16 
5.47E-18 0.383844 1 0.985 1.83E-13 1 RPL23A 
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6.69E-18 0.317444 1 0.999 2.24E-13 1 RPL3 
7.50E-18 0.385905 1 0.996 2.51E-13 1 RPL7 
9.30E-17 0.534653 0.989 0.806 3.12E-12 1 GSTP1 
1.23E-16 0.435451 0.43 0.097 4.13E-12 1 EMP3 
1.34E-16 0.252927 0.151 0.008 4.49E-12 1 TCF7L1 
2.66E-16 0.313172 1 0.997 8.92E-12 1 RPS7 
4.39E-16 0.304722 1 0.999 1.47E-11 1 RPS27A 
4.68E-16 0.358927 1 1 1.57E-11 1 RPS6 
6.83E-16 0.46458 0.484 0.138 2.29E-11 1 TIMP1 
8.85E-16 0.358071 1 0.992 2.97E-11 1 RPLP0 
9.69E-16 0.321936 1 0.997 3.25E-11 1 RPS25 
1.12E-15 0.741856 0.72 0.329 3.77E-11 1 MEST 
1.37E-15 0.325226 1 0.997 4.60E-11 1 RPL35 
1.61E-15 0.313219 1 0.997 5.39E-11 1 RPL29 
2.10E-15 0.315151 1 0.997 7.05E-11 1 RPL19 
2.20E-15 0.299418 0.387 0.084 7.37E-11 1 NES 
3.83E-15 0.343139 1 0.996 1.29E-10 1 RPL10A 
3.96E-15 0.345884 0.376 0.083 1.33E-10 1 FZD2 
5.40E-15 0.315812 1 1 1.81E-10 1 RPS12 
5.90E-15 0.512443 0.43 0.117 1.98E-10 1 ANXA2 
1.03E-14 0.326745 0.312 0.06 3.45E-10 1 FKBP10 
1.41E-14 0.477065 0.495 0.147 4.73E-10 1 PHLDA1 
1.67E-14 0.495381 1 0.841 5.60E-10 1 EEF1D 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
4.39E-46 0.873794 0.147 0.033 1.47E-41 7 GDF15 
4.57E-40 1.253904 0.532 0.377 1.53E-35 7 CDKN1A 
3.54E-26 0.709275 0.572 0.459 1.19E-21 7 CKS2 
1.12E-23 0.547539 0.168 0.066 3.77E-19 7 SRRT 
5.95E-21 0.66991 0.423 0.308 1.99E-16 7 ADRM1 
9.52E-21 0.506334 0.179 0.077 3.19E-16 7 PMAIP1 
2.46E-20 0.897737 0.381 0.276 8.24E-16 7 GADD45A 
6.01E-19 0.601215 0.4 0.287 2.02E-14 7 ZMAT3 
1.09E-17 0.604866 0.329 0.218 3.65E-13 7 HNRNPM 
4.03E-17 0.644047 0.265 0.161 1.35E-12 7 HSPH1 
3.92E-11 0.328198 0.045 0.148 1.32E-06 7 CYB5D2 
1.56E-08 1.061254 0.097 0.2 5.25E-04 7 SYP 
3.81E-08 0.346051 0.123 0.236 1.28E-03 7 KLHL7 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
1.18E-293 0.623602 0.286 0.011 3.97E-289 10 GSX2 
3.67E-278 1.955124 0.75 0.115 1.23E-273 10 SFRP2 
2.22E-204 0.805884 0.451 0.046 7.43E-200 10 VCAM1 
4.01E-187 0.992037 0.76 0.148 1.35E-182 10 WNT7B 
3.46E-184 1.59687 0.865 0.257 1.16E-179 10 CCND1 
1.78E-181 0.382868 0.319 0.025 5.98E-177 10 AC092958.1 
8.91E-163 1.568182 0.638 0.123 2.99E-158 10 ASCL1 
9.54E-162 0.254202 0.197 0.01 3.20E-157 10 CA8 
5.82E-160 0.307958 0.211 0.012 1.95E-155 10 THSD4 
1.80E-155 0.264003 0.227 0.014 6.04E-151 10 PLAC9 
8.78E-155 0.696607 0.618 0.108 2.95E-150 10 FEZF1-AS1 
4.15E-151 0.269812 0.253 0.019 1.39E-146 10 ANOS1 
1.14E-134 0.32567 0.257 0.022 3.83E-130 10 SOX21 
4.11E-131 1.295155 0.993 0.883 1.38E-126 10 VIM 
2.22E-130 0.591597 0.586 0.111 7.44E-126 10 FEZF1 
2.78E-127 0.483601 0.365 0.047 9.33E-123 10 ACTA2 
5.49E-125 0.3438 0.289 0.03 1.84E-120 10 GLIS3 
9.55E-124 1.321834 0.987 0.682 3.20E-119 10 FABP7 
3.56E-122 0.31647 0.312 0.035 1.20E-117 10 LINC01833 
3.15E-119 1.200781 0.447 0.077 1.06E-114 10 CTGF 
2.44E-118 0.567676 0.385 0.057 8.19E-114 10 FAM181A 
3.27E-116 0.499021 0.375 0.053 1.10E-111 10 NPTX2 
2.83E-115 0.734192 0.595 0.133 9.50E-111 10 TCF7L2 
2.38E-100 0.677409 0.658 0.181 7.99E-96 10 PLAGL1 
3.53E-97 0.688108 0.349 0.056 1.18E-92 10 PTX3 
5.51E-95 0.736239 0.362 0.061 1.85E-90 10 AL139246.5 
9.10E-92 0.49469 0.359 0.059 3.05E-87 10 ZNF385D 
9.49E-91 0.338515 0.26 0.033 3.18E-86 10 TOX 
1.29E-80 0.457992 0.464 0.106 4.33E-76 10 PDLIM3 
6.92E-80 0.742127 0.875 0.447 2.32E-75 10 GNG5 
2.96E-79 0.595065 0.602 0.171 9.92E-75 10 ARL4A 
8.95E-79 0.371604 0.349 0.064 3.00E-74 10 VEPH1 
1.32E-78 0.77133 0.493 0.122 4.43E-74 10 LHX5-AS1 
1.34E-77 0.889392 0.931 0.476 4.51E-73 10 SOX2 
2.13E-77 0.686998 0.595 0.188 7.14E-73 10 LITAF 
1.28E-75 0.858055 0.845 0.43 4.28E-71 10 GPM6B 
 
	 463	
1.59E-75 0.403209 0.444 0.1 5.32E-71 10 CXXC4 
2.04E-75 0.566641 0.5 0.13 6.85E-71 10 LIX1 
6.67E-75 0.689821 0.622 0.186 2.24E-70 10 NTRK2 
7.33E-75 0.85158 0.914 0.583 2.46E-70 10 ATXN10 
1.12E-73 0.41617 0.418 0.093 3.77E-69 10 EPHB2 
4.53E-71 0.597077 0.602 0.186 1.52E-66 10 MGST1 
1.12E-70 0.66081 0.431 0.107 3.76E-66 10 CA2 
5.89E-70 0.744137 0.812 0.399 1.98E-65 10 ATP1B3 
9.05E-70 0.658601 0.977 0.558 3.04E-65 10 NR2F1 
1.25E-69 1.062216 0.931 0.569 4.18E-65 10 ID1 
1.44E-67 0.703142 0.678 0.259 4.82E-63 10 NES 
1.16E-65 0.429231 0.355 0.077 3.88E-61 10 TCIM 
3.22E-63 0.328974 0.28 0.051 1.08E-58 10 AC004540.2 
3.37E-63 0.594646 0.862 0.361 1.13E-58 10 NR2F2 
2.94E-62 0.746169 0.191 0.026 9.84E-58 10 TAGLN 
3.01E-62 0.725143 0.914 0.637 1.01E-57 10 CNN3 
1.54E-61 0.815382 0.839 0.536 5.15E-57 10 SMS 
8.21E-60 1.227122 0.757 0.407 2.75E-55 10 PTN 
1.39E-59 1.084479 0.868 0.495 4.66E-55 10 ID3 
4.69E-59 0.718309 0.901 0.488 1.57E-54 10 PAX6 
6.28E-59 0.273501 0.293 0.058 2.11E-54 10 EPHA2 
2.09E-58 0.262147 0.227 0.037 7.02E-54 10 PLAT 
9.03E-58 0.453711 0.214 0.034 3.03E-53 10 GDF15 
2.33E-57 0.501722 0.533 0.171 7.80E-53 10 S100A13 
3.73E-55 0.463958 0.605 0.217 1.25E-50 10 QKI 
1.55E-53 0.378865 0.47 0.143 5.21E-49 10 TP53TG1 
3.37E-53 0.551122 0.977 0.865 1.13E-48 10 GSTP1 
9.24E-53 0.265325 0.312 0.07 3.10E-48 10 BCAT1 
1.07E-52 0.799665 0.349 0.092 3.60E-48 10 CYR61 
1.48E-52 0.344226 0.388 0.103 4.96E-48 10 ZIC1 
3.01E-52 0.617083 0.845 0.474 1.01E-47 10 CLIC1 
5.39E-51 0.622492 0.921 0.681 1.81E-46 10 MGST3 
1.30E-50 0.586589 0.576 0.219 4.36E-46 10 SOX3 
1.70E-50 0.519294 0.342 0.089 5.71E-46 10 GATM 
4.24E-50 0.413815 0.414 0.12 1.42E-45 10 TPPP3 
4.36E-50 0.285259 0.266 0.056 1.46E-45 10 NR2E1 
1.47E-49 0.397771 0.322 0.079 4.94E-45 10 WNT7A 
4.56E-49 0.615445 0.609 0.259 1.53E-44 10 MYL12A 
4.15E-48 0.582911 0.684 0.292 1.39E-43 10 NKAIN4 
 
 464	
4.16E-47 0.379827 0.352 0.095 1.39E-42 10 CHIC2 
2.33E-45 0.369737 0.5 0.171 7.83E-41 10 METRN 
7.33E-45 0.442705 0.678 0.292 2.46E-40 10 TMEM98 
9.72E-45 0.500167 0.632 0.264 3.26E-40 10 CRB2 
1.44E-44 0.427659 0.309 0.08 4.82E-40 10 PURPL 
3.02E-44 0.443539 0.569 0.22 1.01E-39 10 RAB13 
6.20E-43 0.410676 0.395 0.127 2.08E-38 10 TUBB6 
8.22E-42 0.285263 0.319 0.087 2.76E-37 10 SLC9A3R1 
1.46E-41 0.388436 0.477 0.171 4.89E-37 10 C12orf75 
1.56E-41 0.497568 0.977 0.765 5.24E-37 10 RPS27L 
7.27E-40 0.480163 0.786 0.45 2.44E-35 10 SAT1 
1.13E-39 0.444748 0.859 0.534 3.80E-35 10 SRI 
1.68E-39 0.619205 0.638 0.307 5.62E-35 10 FGFBP3 
1.76E-39 0.304115 0.428 0.14 5.90E-35 10 ADGRV1 
7.19E-39 0.40718 0.484 0.18 2.41E-34 10 GPC3 
1.50E-38 0.576803 0.918 0.728 5.04E-34 10 FDPS 
3.77E-38 0.637049 0.711 0.376 1.26E-33 10 CDKN1A 






p_val avg_logFC pct.1 pct.2 p_val_adj cluster gene 
<dbl> <dbl> <dbl> <dbl> <dbl> <fctr> <chr> 
0.00E+00 2.40032 0.991 0.041 0.00E+00 11 LHX1 
0.00E+00 2.062884 0.862 0.047 0.00E+00 11 MAB21L1 
0.00E+00 1.782932 0.798 0.033 0.00E+00 11 LHX1-DT 
0.00E+00 0.895627 0.339 0.002 0.00E+00 11 TP73 
1.74E-177 0.930623 0.404 0.017 5.85E-173 11 KCNC2 
1.26E-172 1.257878 0.615 0.043 4.21E-168 11 LHX5 
5.04E-139 1.142936 0.596 0.053 1.69E-134 11 PGF 
2.22E-119 0.478565 0.22 0.007 7.43E-115 11 EBF3 
1.37E-101 1.43541 0.789 0.125 4.59E-97 11 LHX5-AS1 
1.85E-95 1.227312 0.56 0.067 6.22E-91 11 GABRA2 
1.65E-93 1.084545 0.431 0.039 5.55E-89 11 RELN 
3.16E-89 0.522682 0.202 0.009 1.06E-84 11 VSTM2A 
2.11E-87 1.355239 0.679 0.108 7.06E-83 11 NHLH2 
3.23E-75 0.605772 0.303 0.023 1.08E-70 11 SAMD3 
1.10E-74 0.366778 0.174 0.008 3.70E-70 11 SYNDIG1 
1.11E-68 1.084027 0.578 0.098 3.73E-64 11 PIDD1 
1.67E-53 0.567786 0.33 0.039 5.61E-49 11 GALNT8 
3.30E-50 0.963671 0.642 0.152 1.11E-45 11 ELAVL2 
8.40E-49 1.086745 0.532 0.107 2.82E-44 11 NEUROD1 
1.17E-39 0.380179 0.147 0.011 3.91E-35 11 CDH13 
3.92E-39 1.250627 0.936 0.755 1.31E-34 11 TXN 
1.11E-33 0.404661 0.183 0.019 3.71E-29 11 PCP4L1 
1.16E-32 1.027618 0.826 0.369 3.90E-28 11 NR2F2 
2.92E-32 0.824976 0.936 0.676 9.81E-28 11 ETFB 
4.63E-32 0.768347 1 0.8 1.55E-27 11 MLLT11 
2.93E-31 0.339249 0.147 0.013 9.81E-27 11 CNTNAP5 
8.59E-30 0.697967 0.284 0.049 2.88E-25 11 SHISA2 
2.06E-28 0.84392 0.936 0.578 6.91E-24 11 EMX2 
1.27E-27 0.31081 0.156 0.017 4.25E-23 11 VSNL1 
2.17E-27 0.661938 0.312 0.061 7.28E-23 11 EBF2 
5.60E-27 0.819411 0.817 0.434 1.88E-22 11 KIF5C 
9.46E-26 0.667163 0.468 0.127 3.17E-21 11 NHLH1 
2.07E-25 0.698134 0.963 0.53 6.96E-21 11 RTN1 
2.92E-25 0.773822 0.578 0.202 9.78E-21 11 NRXN1 
4.76E-25 0.900597 0.532 0.187 1.60E-20 11 ZNF503 
6.13E-25 0.486559 0.165 0.021 2.06E-20 11 CPNE4 
 
 466	
6.30E-25 0.794293 0.771 0.38 2.11E-20 11 ATP6V1G2 
3.04E-24 0.689699 0.55 0.193 1.02E-19 11 CDK5R1 
3.55E-24 0.78112 0.725 0.312 1.19E-19 11 NRN1 
5.61E-24 0.675761 1 0.797 1.88E-19 11 TUBB2A 
1.24E-23 0.558309 0.991 0.871 4.17E-19 11 UCHL1 
1.94E-23 0.538859 0.275 0.056 6.51E-19 11 CNR1 
2.35E-23 0.316919 0.165 0.022 7.88E-19 11 FNDC5 
3.44E-23 0.426533 0.239 0.043 1.15E-18 11 DLG2 
9.87E-23 0.656423 0.963 0.753 3.31E-18 11 TERF2IP 
1.03E-21 0.607357 0.917 0.698 3.44E-17 11 NREP 
6.61E-20 0.617852 0.908 0.591 2.22E-15 11 CNTNAP2 
2.22E-19 0.706072 0.532 0.207 7.43E-15 11 PPP3CA 
5.36E-19 0.540768 0.991 0.615 1.80E-14 11 STMN2 
8.89E-19 0.640648 0.688 0.323 2.98E-14 11 CDKN2D 
9.69E-19 0.434409 0.165 0.026 3.25E-14 11 SPINK5 
1.09E-18 0.623741 0.872 0.591 3.67E-14 11 CRMP1 
1.38E-18 0.846463 0.495 0.192 4.62E-14 11 PCDH9 
1.65E-18 0.510254 0.312 0.083 5.53E-14 11 CHST8 
3.62E-18 0.706137 0.404 0.141 1.21E-13 11 AATF 
5.86E-18 0.588376 0.862 0.503 1.96E-13 11 RAB3A 
7.06E-18 0.612031 0.523 0.199 2.37E-13 11 TBR1 
8.32E-18 0.602637 0.725 0.357 2.79E-13 11 OLFM1 
8.60E-18 0.42818 0.202 0.04 2.88E-13 11 RGS7 
1.77E-17 0.618023 0.716 0.404 5.94E-13 11 CADM1 
2.50E-17 0.682572 0.798 0.527 8.38E-13 11 NOVA1 
3.78E-17 0.4845 0.284 0.074 1.27E-12 11 SLC17A6 
4.53E-17 0.343866 0.147 0.023 1.52E-12 11 LHX9 
5.79E-17 0.664969 0.642 0.309 1.94E-12 11 INA 
8.47E-17 0.628776 0.706 0.384 2.84E-12 11 ELAVL3 
1.19E-16 0.492946 0.56 0.225 3.98E-12 11 SNAP25 
3.86E-16 0.575859 0.459 0.179 1.29E-11 11 OPTN 
5.21E-16 0.72897 0.55 0.262 1.75E-11 11 IER3 
5.35E-16 0.514782 0.312 0.092 1.79E-11 11 MYT1L 
5.92E-16 0.665897 0.505 0.21 1.99E-11 11 ENC1 
6.22E-16 0.457125 0.257 0.066 2.08E-11 11 LRRC26 
1.22E-15 0.514944 0.853 0.631 4.09E-11 11 GDI1 
6.84E-15 0.512303 0.697 0.34 2.29E-10 11 NSG2 
8.18E-15 0.399894 0.275 0.077 2.74E-10 11 GABRG2 
9.89E-15 0.464498 0.972 0.824 3.32E-10 11 RTN4 
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1.15E-14 0.465248 0.835 0.519 3.86E-10 11 TAGLN3 
2.06E-14 0.400218 0.239 0.061 6.91E-10 11 TMEFF2 
2.41E-14 0.473442 0.936 0.725 8.08E-10 11 GPM6A 
4.21E-14 0.367129 0.257 0.07 1.41E-09 11 EDIL3 
4.69E-14 0.625526 0.349 0.12 1.57E-09 11 FEZF1 
8.40E-14 0.517155 0.394 0.152 2.82E-09 11 RGMB 
9.38E-14 0.474693 0.339 0.123 3.15E-09 11 EFNB2 
9.55E-14 0.443872 0.945 0.8 3.20E-09 11 DDAH2 
4.40E-13 0.440117 0.514 0.221 1.47E-08 11 SCG3 
4.44E-13 0.712586 0.78 0.561 1.49E-08 11 JUN 
4.49E-13 0.426833 0.22 0.06 1.51E-08 11 SLITRK4 
5.69E-13 0.453901 0.771 0.489 1.91E-08 11 NSG1 
8.84E-13 0.685568 0.917 0.786 2.96E-08 11 BTG1 
1.17E-12 0.813157 0.477 0.234 3.92E-08 11 RGS16 
1.84E-12 0.311521 0.193 0.048 6.19E-08 11 TMEM151B 
2.37E-12 0.421165 0.936 0.801 7.94E-08 11 FXYD6 
2.39E-12 0.568872 0.771 0.527 8.03E-08 11 BLCAP 














DLK1	 4.7E-37	 -0.37308	 0.343	 0.558	 9.16E-33	
CRABP1	 2.19E-45	 -0.35739	 0.474	 0.693	 4.27E-41	
ID1	 1.99E-25	 -0.28057	 0.891	 0.919	 3.87E-21	
SOX4	 7.46E-18	 -0.22413	 0.761	 0.846	 1.45E-13	
COL9A3	 2.51E-27	 -0.22288	 0.361	 0.548	 4.88E-23	
CRABP2	 1.69E-20	 -0.22215	 0.672	 0.772	 3.29E-16	
CXCR4	 1.52E-20	 -0.22049	 0.372	 0.53	 2.96E-16	
ID2	 2.74E-15	 -0.21778	 0.75	 0.817	 5.34E-11	










CALB2	 5.46E-11	 -0.39431	 0.229	 0.432	 1.06E-06	
NRN1	 2.14E-10	 -0.32169	 0.277	 0.478	 4.16E-06	
LHX2	 1.51E-12	 -0.30417	 0.811	 0.928	 2.94E-08	
CRABP1	 4.47E-09	 -0.22044	 0.971	 0.986	 8.72E-05	
THSD7A	 5.59E-07	 -0.20591	 0.191	 0.353	 0.010893	
DOK5	 1.06E-07	 0.264979	 0.576	 0.399	 0.002068	
SPINT2	 3.26E-06	 -0.20628	 0.539	 0.665	 0.063453	
TMEM97	 9.89E-06	 0.201551	 0.701	 0.572	 0.192705	
MEST	 1.27E-05	 -0.20454	 0.304	 0.45	 0.246653	
HMGCS1	 8.84E-05	 0.220861	 0.836	 0.784	 1	
DLK1	 0.000215	 0.232512	 0.507	 0.378	 1	















CALB2	 1.05E-10	 -0.4569	 0.413	 0.689	 2.04E-06	
NRN1	 1.86E-06	 -0.37601	 0.523	 0.682	 0.036171	
LHX2	 2.42E-06	 -0.30698	 0.656	 0.788	 0.047175	
RPL32	 4.99E-10	 0.200688	 1	 1	 9.72E-06	
RPL34	 1.87E-08	 0.202654	 1	 1	 0.000364	
RPL39	 7.79E-09	 0.224143	 1	 1	 0.000152	
NEUROD6	 3.23E-06	 0.224673	 0.987	 0.947	 0.062909	
ID1	 5.05E-06	 -0.30757	 0.508	 0.689	 0.098514	
HMGCS1	 5.61E-06	 0.250352	 0.906	 0.795	 0.1093	
SH3BGRL3	 6.66E-06	 -0.26715	 0.561	 0.735	 0.129822	
RTN1	 1.26E-05	 -0.21214	 0.967	 0.987	 0.245005	
CNTNAP2	 1.71E-05	 0.213623	 0.885	 0.689	 0.333194	
RASD1	 2.88E-05	 -0.32972	 0.329	 0.49	 0.561907	
CRABP1	 3.98E-05	 -0.26368	 0.809	 0.914	 0.776468	
LAPTM4A	 4.16E-05	 -0.23614	 0.64	 0.788	 0.810096	
CELF4	 8.09E-05	 -0.21879	 0.735	 0.821	 1	
MSMO1	 8.24E-05	 0.21401	 0.941	 0.854	 1	
TMEM97	 0.000145	 0.203356	 0.577	 0.384	 1	
CSRP2	 0.000227	 0.293173	 0.571	 0.43	 1	
ARL2	 0.000379	 -0.23006	 0.372	 0.503	 1	
NOVA1	 0.00109	 -0.21337	 0.398	 0.503	 1	













HMGCS1	 2.4E-44	 0.634422	 0.902	 0.655	 4.68E-40	
LMO3	 1E-15	 0.633618	 0.439	 0.218	 1.95E-11	
CSRP2	 1.44E-36	 0.553706	 0.93	 0.762	 2.81E-32	
ACAT2	 2.77E-28	 0.461404	 0.847	 0.605	 5.39E-24	
MSMO1	 5.7E-29	 0.450866	 0.935	 0.782	 1.11E-24	
FDFT1	 4.33E-34	 0.429782	 0.976	 0.878	 8.43E-30	
FDPS	 2.91E-23	 0.424192	 0.872	 0.722	 5.68E-19	
NEUROD2	 2.03E-22	 0.365703	 0.967	 0.859	 3.95E-18	
SQLE	 7.6E-18	 0.326197	 0.875	 0.722	 1.48E-13	
IDI1	 5.02E-18	 0.29879	 0.904	 0.806	 9.77E-14	
TMEM97	 5.06E-12	 0.276397	 0.568	 0.387	 9.86E-08	
CNTNAP2	 2.79E-16	 0.26541	 0.993	 0.96	 5.44E-12	
MVD	 4.65E-14	 0.261297	 0.62	 0.404	 9.06E-10	
INSIG1	 2.27E-12	 0.240814	 0.665	 0.444	 4.42E-08	
HMGCR	 8.13E-12	 0.232921	 0.604	 0.392	 1.58E-07	
DHCR7	 6.06E-12	 0.231039	 0.545	 0.325	 1.18E-07	
TSC22D1	 2.48E-10	 0.226335	 0.779	 0.64	 4.83E-06	
MAGEH1	 1.15E-12	 -0.20261	 0.372	 0.596	 2.24E-08	
NHLH2	 9.36E-10	 -0.20356	 0.315	 0.486	 1.82E-05	
ARID5B	 1.29E-11	 -0.20373	 0.273	 0.467	 2.5E-07	
ATP1B1	 4.73E-08	 -0.21097	 0.515	 0.655	 0.000922	
SLC22A17	 3.99E-11	 -0.21248	 0.691	 0.819	 7.77E-07	
WLS	 6.71E-13	 -0.21668	 0.206	 0.402	 1.31E-08	
RGS17	 1.31E-08	 -0.22113	 0.521	 0.643	 0.000256	
THSD7A	 2.7E-08	 -0.22297	 0.763	 0.871	 0.000526	
LY6H	 6.33E-14	 -0.22969	 0.772	 0.896	 1.23E-09	
ZIC2	 7.03E-09	 -0.23164	 0.448	 0.596	 0.000137	
NFIB	 1.49E-09	 -0.23229	 0.951	 0.97	 2.91E-05	
CELF4	 7.15E-15	 -0.25269	 0.838	 0.926	 1.39E-10	
SYNPR	 4.04E-17	 -0.27523	 0.165	 0.39	 7.88E-13	
NRN1	 8.86E-11	 -0.28032	 0.73	 0.878	 1.73E-06	
LHX2	 5.21E-08	 -0.28068	 0.545	 0.653	 0.001016	
IGFBP5	 2.42E-06	 -0.31858	 0.614	 0.73	 0.047202	
DIRAS3	 6.62E-09	 -0.35329	 0.301	 0.454	 0.000129	
BHLHE22	 5.08E-24	 -0.40112	 0.283	 0.576	 9.9E-20	
NFIA	 9.44E-29	 -0.40393	 0.865	 0.943	 1.84E-24	
LAPTM4A	 4.44E-30	 -0.40885	 0.586	 0.834	 8.65E-26	
CRABP1	 1.29E-23	 -0.44175	 0.49	 0.734	 2.52E-19	
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NTS	 6.79E-22	 -0.59422	 0.291	 0.571	 1.32E-17	
CALB2	 5.74E-51	 -0.74772	 0.668	 0.933	 1.12E-46	
Cortical	Hem	
	





C1orf61	 4.83E-16	 -0.30728	 0.549	 0.711	 9.41E-12	
PKM	 6.5E-21	 -0.25957	 0.887	 0.949	 1.27E-16	
NELL2	 5.6E-11	 -0.22537	 0.524	 0.637	 1.09E-06	
WSB1	 1.41E-12	 -0.21865	 0.782	 0.868	 2.74E-08	
NMU	 8.47E-11	 0.23568	 0.749	 0.633	 1.65E-06	
DLK1	 9.44E-07	 0.522396	 0.507	 0.41	 0.018403	
NMB	 6.99E-06	 0.231784	 0.427	 0.348	 0.13629	
SPARCL1	 0.000559	 0.354719	 0.369	 0.297	 1	










PKM	 1.2E-12	 -0.29744	 0.82	 0.925	 2.35E-08	
C1orf61	 2.37E-08	 -0.2969	 0.356	 0.523	 0.000462	
OLFM3	 1.73E-11	 -0.23851	 0.243	 0.448	 3.37E-07	
CNTNAP2	 2.42E-07	 -0.22437	 0.804	 0.853	 0.004719	
TUBA1A	 1.97E-13	 -0.22239	 0.997	 1	 3.84E-09	
HNRNPC	 9.28E-09	 -0.2024	 0.873	 0.934	 0.000181	
TRPM3	 1.26E-09	 0.346392	 0.604	 0.42	 2.47E-05	
DLK1	 5.28E-13	 0.683516	 0.774	 0.624	 1.03E-08	
MASP1	 4.43E-06	 -0.20173	 0.318	 0.463	 0.086264	
RSPO3	 9.84E-06	 -0.23752	 0.492	 0.601	 0.191719	
PGM5P4-
AS1	 1.22E-05	 0.275857	 0.421	 0.287	 0.237381	
HSPA5	 1.25E-05	 -0.22825	 0.609	 0.718	 0.243999	
AL596223.
2	 1.82E-05	 -0.24097	 0.343	 0.466	 0.355136	
CLDN5	 8.78E-05	 -0.28853	 0.683	 0.741	 1	
NMB	 0.000218	 0.2932	 0.698	 0.632	 1	





















CRABP1	 1.29E-10	 -0.49347	 0.511	 0.804	 2.51E-06	
RPL39	 2.79E-06	 0.225527	 1	 1	 0.054403	
ERG28	 1.51E-05	 0.248921	 0.534	 0.307	 0.293827	
SQLE	 2.83E-05	 0.264131	 0.722	 0.503	 0.551288	
HMGCS1	 5.38E-06	 0.317529	 0.767	 0.558	 0.104832	
EIF4A2	 0.000112	 0.217506	 0.983	 0.92	 1	
FDPS	 0.000132	 0.256079	 0.722	 0.54	 1	
MAGEH1	 0.000253	 -0.2225	 0.432	 0.613	 1	
LMO3	 0.000417	 0.376933	 0.301	 0.153	 1	
CALB2	 0.000645	 -0.27776	 0.233	 0.405	 1	
YWHAB	 0.000769	 -0.21242	 0.648	 0.748	 1	
FDFT1	 0.000946	 0.244242	 0.886	 0.859	 1	
TMEM161
B-AS1	 0.001162	 0.229131	 0.682	 0.521	 1	
HMGCR	 0.001206	 0.22819	 0.432	 0.264	 1	
RABAC1	 0.001906	 -0.20099	 0.46	 0.62	 1	
RGS17	 0.002042	 -0.21585	 0.58	 0.699	 1	
MSMO1	 0.002483	 0.260594	 0.83	 0.761	 1	
INSIG1	 0.004429	 0.219532	 0.5	 0.356	 1	
NTS	 0.008723	 -0.32526	 0.403	 0.534	 1	
PAX6	 0.012766	 0.30942	 0.369	 0.252	 1	
NTM	 0.024911	 -0.20427	 0.369	 0.466	 1	












CRABP1	 4.27E-17	 -0.54661	 0.438	 0.666	 8.33E-13	
LHX5-AS1	 4.44E-22	 -0.42972	 0.356	 0.668	 8.65E-18	
NOVA1	 1.83E-09	 -0.26911	 0.632	 0.779	 3.56E-05	
RSPO3	 6.58E-09	 -0.22509	 0.091	 0.219	 0.000128	
MSMO1	 7.95E-08	 0.221041	 0.856	 0.8	 0.001549	
IDI1	 9.66E-10	 0.255918	 0.819	 0.74	 1.88E-05	
FDFT1	 6.55E-16	 0.307114	 0.931	 0.87	 1.28E-11	
SQLE	 1.08E-11	 0.320354	 0.683	 0.527	 2.1E-07	
HMGCS1	 4.89E-12	 0.333254	 0.751	 0.64	 9.54E-08	
PTN	 5.55E-05	 -0.23588	 0.39	 0.505	 1	
LMO4	 0.00067	 0.264306	 0.375	 0.293	 1	
PBX3	 0.000705	 0.212271	 0.347	 0.258	 1	
NEFM	 0.00104	 -0.23909	 0.345	 0.425	 1	










CALB1	 2.46E-07	 -0.60841	 0.058	 0.279	 0.004793	
CRISPLD1	 4.01E-06	 -0.29938	 0.05	 0.242	 0.07807	
MYL12A	 4.47E-06	 -0.42754	 0.475	 0.661	 0.08705	
PRDX2	 1.3E-05	 -0.20231	 0.978	 0.982	 0.253589	
GLIS3	 1.81E-05	 -0.20093	 0.144	 0.364	 0.352262	
ANXA1	 4.71E-05	 -0.34906	 0.094	 0.279	 0.917133	
PLAT	 5.21E-05	 -0.22563	 0.108	 0.297	 1	
PTN	 5.24E-05	 -0.41332	 0.597	 0.836	 1	
REC8	 5.48E-05	 -0.20077	 0.094	 0.273	 1	
GSTP1	 7.45E-05	 -0.24799	 0.986	 1	 1	
TUBB6	 7.54E-05	 -0.25906	 0.245	 0.461	 1	
MGST3	 7.84E-05	 -0.22679	 0.871	 0.939	 1	
CTGF	 0.0001	 -0.58565	 0.317	 0.527	 1	
WLS	 0.000104	 -0.30171	 0.504	 0.697	 1	
ANXA2	 0.000108	 -0.38668	 0.388	 0.588	 1	
ITM2C	 0.000139	 -0.23399	 0.309	 0.527	 1	
TPM1	 0.000193	 -0.22567	 0.223	 0.418	 1	
MYL6	 0.000197	 -0.2389	 0.986	 0.982	 1	
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TCIM	 0.000213	 -0.23399	 0.23	 0.418	 1	









RPLP1	 1.98E-09	 0.283549	 1	 1	 3.86E-05	
RPS10	 4.06E-09	 0.260849	 1	 1	 7.92E-05	
RPS12	 1.87E-08	 0.276056	 1	 1	 0.000364	
RPS6	 4.75E-08	 0.294619	 1	 0.997	 0.000925	
RPL22	 6.38E-08	 0.245723	 1	 0.997	 0.001244	
RPL41	 7.26E-08	 0.237062	 1	 1	 0.001414	
RPL18A	 7.56E-08	 0.201834	 1	 1	 0.001473	
MAGEH1	 7.58E-08	 -0.27582	 0.094	 0.274	 0.001477	
RPS27A	 8.89E-08	 0.223479	 1	 1	 0.001732	
RPL39	 1.12E-07	 0.276173	 1	 1	 0.002192	
RPS24	 1.66E-07	 0.293632	 1	 1	 0.003239	
RPL34	 1.68E-07	 0.291534	 1	 1	 0.003282	
RPL13	 1.82E-07	 0.238352	 1	 1	 0.00354	
RPS17	 1.85E-07	 0.229503	 1	 0.997	 0.003603	
RPS8	 1.95E-07	 0.265257	 1	 1	 0.003807	
RPL11	 2.17E-07	 0.220271	 1	 1	 0.004228	
RPS15A	 2.81E-07	 0.250226	 1	 1	 0.005471	
RPL37A	 2.96E-07	 0.219047	 1	 1	 0.005763	
RPS3A	 3.52E-07	 0.240399	 1	 1	 0.006851	
RPL37	 4.16E-07	 0.231342	 1	 1	 0.008106	
RPS23	 6.34E-07	 0.245991	 1	 1	 0.012356	
RPL31	 6.53E-07	 0.248929	 1	 1	 0.012718	
RPL12	 1.72E-06	 0.2198	 1	 0.997	 0.033468	
RPL28	 1.81E-06	 0.212402	 1	 1	 0.035223	
RPL36A	 3.91E-06	 0.24447	 0.991	 0.994	 0.076297	
RPL27	 8.93E-06	 0.210294	 1	 1	 0.174103	
NAP1L1	 1.26E-05	 0.213925	 0.996	 0.989	 0.246275	
VAMP2	 1.68E-05	 -0.32225	 0.664	 0.751	 0.327854	
EIF3E	 2.49E-05	 0.200029	 0.96	 0.946	 0.486254	
RPL30	 2.97E-05	 0.211855	 1	 1	 0.578881	
H3F3B	 3.01E-05	 -0.27448	 0.996	 0.994	 0.586175	












P3H4	 0.000345	 0.335094	 0.455	 0.126	 1	
UNC5B	 0.000494	 0.218434	 0.227	 0.023	 1	
NQO2	 0.000928	 0.353214	 0.455	 0.149	 1	
PI4KB	 0.001199	 0.243464	 0.318	 0.069	 1	
TMEM259	 0.001254	 0.285823	 0.5	 0.172	 1	
CEP170	 0.001287	 0.345246	 0.591	 0.253	 1	
UBA52	 0.001471	 0.255634	 1	 0.989	 1	
DCTN3	 0.001541	 0.402134	 0.864	 0.506	 1	
MRPL54	 0.001616	 0.239886	 0.591	 0.218	 1	
MT-ATP6	 0.001839	 0.37124	 0.955	 0.977	 1	
TXNDC9	 0.0019	 0.276253	 0.409	 0.126	 1	
ARFRP1	 0.00234	 0.254274	 0.273	 0.057	 1	
FAM174A	 0.00239	 0.244505	 0.364	 0.103	 1	
ATP6V1G1	 0.002519	 0.330113	 1	 0.816	 1	
NDUFS4	 0.002576	 0.329958	 0.773	 0.414	 1	
CYBC1	 0.002627	 0.220373	 0.273	 0.057	 1	
CNPY3	 0.002796	 0.226982	 0.5	 0.184	 1	
ZNF385A	 0.003039	 0.209562	 0.273	 0.057	 1	
FAM204A	 0.003123	 0.357479	 0.682	 0.356	 1	
COX4I1	 0.003153	 0.240615	 1	 1	 1	
CNIH4	 0.00319	 0.2464	 0.409	 0.126	 1	
WDR54	 0.003287	 0.411428	 0.773	 0.483	 1	
FAM53C	 0.003315	 0.343264	 0.409	 0.138	 1	
SVBP	 0.003483	 0.341851	 0.818	 0.609	 1	
TALDO1	 0.003627	 0.323881	 0.591	 0.276	 1	
SND1	 0.003741	 0.276253	 0.5	 0.195	 1	
COA4	 0.003979	 0.265891	 0.318	 0.08	 1	
HSP90B1	 0.004325	 0.325044	 0.682	 0.368	 1	
SNRPF	 0.004439	 0.263514	 0.864	 0.46	 1	
AC090204.
1	 0.004453	 0.234142	 0.364	 0.115	 1	
NDUFB10	 0.00458	 0.352695	 0.864	 0.759	 1	
SLC25A6	 0.005099	 0.387479	 0.955	 0.943	 1	
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Appendix	6:	HARE5	CADD	scores	
 
 
 
 
 
